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THE GERMINATION CAPACITY MAIZE POLLEN HAVING 
ABERRANT 


FRANCES CLARK BEARD 


INTRODUCTION 


result the action the gene dv, divergent spindle, pollen grains 
Zea mays may have unusual morphological organization. The frequency 
their occurrence high enough test the germination capacity. Owing 
the configuration the division spindles plants, multi- 
nucleate microspores and pollen grains are developed. the time the 
division form the tube and generative nuclei, multinucleate spores appear 
normal when the complete chromosome complement present even though 
the chromosomes are incorporated several nuclei and are separated 
nuclear membranes. has been thought that the germination pollen 
grain regulated the action the tube nucleus (vegetative nucleus), 
and was with reference this concept that the germination the 
multinucleate pollen grains was tested. 

Evidence will presented that pollen grains plants may have 
the chromosome complement the vegetative cell distributed among several 
nuclei. The germination capacity such pollen grains was particular 
interest. preliminary account (Clark 1942) was reported that pollen 
grains having both more and less than the normal number nuclei were 
able germinate during the period time allowed for germination. 

The recessive mutant found maize (Clark 1940) limited action 
the time the divisions the microsporocytes. Except for 
pollen abortion, the plants are indistinguishable from normal (Dv), and 
megasporocyte development normal. When the recessive gene present 
the homozygous condition, the spindle the first division diverges 
the polar regions rather than having the characteristic convergence 
the spindle fibers. The chromosomes follow the form the spindle during 
anaphase and thus diverge from each other. telophase several nuclei are 
formed, and one more chromosomes are incorporated each nucleus. 
Each cell the end the first meiotic division has the normal chromosome 
complement characteristic such cells although the chromosomes are dis- 
tributed among several nuclei. result the multinucleate condition 
the end the first division, multi-spindle condition developed 


writer wishes express her appreciation for the use the facilities the 
Genetics Department, Connecticut Agricultural Experiment Station, New Haven, Con- 
necticut. 
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the second meiotic division with each nucleus forming its own spindle, 
The several spindles may lie parallel various angles each other, and 
may divergent. Thus multinucleate condition again results the end 
the second division, and each microspore may have from few 
many nuclei. 

return the normal nuclear condition usually takes place after the 
first microspore division, and most the microspores then contain tube 
nucleus the vegetative cell and generative nucleus the generative 
The division the generative nucleus form the two sperm cells 
maize before anthesis and results normal mature pollen with three 
nuclei: tube nucleus the vegetative cell and two sperm nuclei (fig. 1). 

about per cent the microspores plants there return 
the normal nuclear condition after the first division. These microspores 
may may not develop into functional pollen grains depending upon 
whether not complete chromosome complement present. The pollen 
abortion (determined counting the number small grains and grains 
having starch relative large, normally filled pollen) variable among 
different samples taken from the same different plants, but may 
high per cent. 


OCCURRENCE MULTINUCLEATE POLLEN GRAINS 


six per cent the male gametophytes there continues multi- 
nucleate condition after the first microspore division, and from these 
spores that multinucleate pollen grains were expected. The spindle 
the first microspore division spores that will have multinucleate vege- 
tative and generative cells gives evidence for the chromosome distribution 
among the several nuclei. 

When the microspores were examined this stage, some the spores 
were found have the spindle the first microspore division diverging 
one both poles. During anaphase the chromosomes follow the form 
the spindle, and thus telophase several nuclei were present either 
both poles, the inner pole forming the nuclei nucleus the vegetative 
cell. Since the nuclei the vegetative cell not divide again when the 
generative nucleus divides, and since the chromosomes diverge from each 
other, assumed that the multinucleate vegetative cells observed the 
pollen grains have resulted from the divergent spindle figures the first 
microspore division. 

The multinucleate spores may contain (1) more than one nucleus 
the generative cell, (2) more than one nucleus the vegetative cell, 
(3) several nuclei both the generative and vegetative cells. The counts 
that were made (Clark 1940) indicated that the second condition was the 
most frequent. The division the generative nucleus was not observed. 
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three 
Pollen grain with the normal organization. Two small sperm cells (long, narrow) and one 
eturn vegetative cell containing the larger nucleus (tube nucleus) having prominent nucleolus 
pores were present. Pollen grain with two nuclei, each with definite nucleolus. There 
upon was division form the two sperm cells from the generative cell. Pollen grain 
with only one nucleus, indicating failure the microspore divisions. 
However, pollen grains having the nuclear constitution shown figure 
mong indicate that this division will male gametophytes whose chromo- 
some complement the vegetative cell included more than one nucleus. 
The nuclei the pollen grain may observed after staining and clear- 
ing either fresh fixed pollen. Table gives counts the number nuclei 
individual pollen grains obtained from two plants. The pollen grains 
with three nuclei, two sperm nuclei and one tube nucleus, represent the 
these normal condition. The presence only one two nuclei the type shown 
indle figures and suggests that the microspore divisions failed take place. 
vege- When single nucleus present figure there may have been first 
division the microspore form the vegetative and generative nuclei. 
When two nuclei were found figure division the generative 
nucleus had taken place form the two sperm cells. The evidence for this 
lies consideration the size the nuclei and the character the 
nucleoli present. 
Since pollen grains the category with two nuclei (table all had 
ative good nucleolus each nucleus, was evident that one was the vegetative 
the nucleus and one the generative nucleus. Had they been pollen grains with 
each 
TABLE Number pollen grains with the indicated nuclei mature pollen 
dv/dv plants. 
Distribution nuclei 
Plant tube tube Only Only Total* 
sperm sperm nuclei nucleus 


Not small pollen grains and those devoid starch. 
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two nuclei the vegetative cell, and with the chromosomes distributed 
among the two nuclei, tae nucleoli would not have been organized. Me- 
Clintock (1934) has that the presence chromosome the satellite 
chromosome maize, essential for the organization nucleolus. 
nucleus deficient for chromosome does not have the nucleolar material 
organized into single nucleolus, and likewise nucleus with certain defi- 
ciencies does not have organized nucleolus. evident from the vege- 
tative nuclei shown figure that neither the two nuclei has nucleolus 
such shown the nucleus the vegetative cell figure 

Therefore, the conclusion may drawn that the nuclei the pollen 
grain shown figure each have the haploid chromosome complement, 
having nucleolus each nucleus, and that the haploid complement 
divided between the two nuclei the vegetative cell the pollen grain 
shown figure The size nucleus gives some indication the number 
chromosomes contains. The nuclei the vegetative cell figure 


Camera lucida drawing pollen grain having two tube nuclei (the larger 


nuclei) and two sperm nuclei. The non-stippled indicate the position the germ 
pore. About 400 


were relatively smaller than the nucleus the vegetative cell the pollen 
grain shown figure This also shows that the chromosome complement 

the binucleate vegetative cells was divided among the two nuclei. 
The determination the germination capacity pollen grains with 
more and less than the normal three nuclei was undertaken. These types 
table were 13.8 per cent the total counted. 


GERMINATION MULTINUCLEATE POLLEN GRAINS 


Corn pollen requires more rigidly controlled conditions for germination 
artificial media than pollen from liliaceous plants. Recently, Bair and 
Loomis (1941) have reported agar medium which corn pollen will 
germinate. the present tests, however, was desired allow the pollen 

germinate under conditions closely approaching the normal. 
Small pieces corn silks, cut before emerging beyond the husks 
when protected ear shoot bags, approximately one inch long were placed 
small Petri dishes watch glasses. Pollen tested was dusted 
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the silks and allowed remain from minutes one hour. With longer 
germination time, the germ tubes many pollen grains had penetrated 
the silk well the silk hairs, and the nuclei had migrated into the tubes 
too far adequately observed. Many pollen grains adhere the silk 
hairs, and the germ tubes then penetrate the hair before entering the main 
part the silk, although the germ tube may penetrate the silk without first 
entering silk After the pollen tubes have penetrated the silk and 
started growing down it, along vascular bundle, determine 
the position one particular tube and distinguish its nuclei. During the 
time allowed for the germination test, the germ tubes usually had penetrated 
the silk hairs, and the nuclei were still the pollen grain were just 
beginning enter the tube. 

After the time allowed for this germination test, the silks were fixed 
mixture (1:3) and stained with acetocarmine, 
clearing being done with chloral hydrate. During the fixing and staining, 


TABLE Nuclei germinated pollen grains 


Number 


Plant Total 

137-6 131 136 

166-8 134 137 

210-5 157 162 


Total 495 512 


pollen grains that had germinated remained well attached the silk, and 
some grains which did not have tubes penetrating the silk hairs were also 
present the preparations. The non-germinated grains which still adhered 
the silks after fixation included about per cent the total pollen grains 
present the silk. 

The pollen grains that had germinated were classified according the 
number nuclei present, and the results are given table The germina- 
tion pollen grains with less than three nuclei and more than three nuclei 

The number pollen grains representing types with other than the 
normal three nuclei table consisted 13.8 per cent the total counted. 
table the number such pollen grains that had germinated amounted 
3.3 per cent. likely that the time allowed for the experiment was too 
short test adequately the germination capacity all the aberrant types 
even though they appeared normal with respect walls, starch content, 
and size. 

The two pollen grains containing more than three nuclei listed table 
possessed two tube nuclei and three sperm nuclei, and two tube nuclei and 
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camera lucida drawings germinated pollen. About 400 
Pollen grain with one nucleus. Pollen grain with two nuclei. Pollen grain with 
four nuclei—two tube nuclei the vegetative cell and two sperm cells (upper). 


two sperm nuclei, respectively. Among the pollen grains which had not 
germinated, other multinucleate types were found shown table all 


these the morphological development the grain was normal except for 
the nuclear constitution. 


TABLE aberrant non-germinated pollen grains. Normal pollen grains 
have one tube and two sperm nuclei. 


Tube nuclei Sperm nuclei 


2 0 7* 


we 


For convenience these are listed this table, although this type the same the 
two-nuclei category tables and and figures and 5B. 


DISCUSSION 


The separation the chromosome complement the vegetative cell into 
more than one nucleus does not affect the functioning the complement 
whole during the germination pollen grain. The results also 
indicated that the absence characteristic tube nucleus (when only 
one two nuclei were present figures and 3), germination took place 
during the period observation. The problems whether not tubes 
from such pollen grains would continue grow, given longer time, and 
whether not fertilization initiation ovule development would 
take place remain unanswered. 
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Chamberlain (1897), Smith (1898), and Fullmer (1899) have reported 
observing microspores with several tube nuclei, and also male gametophytes 
with multinucleate generative cells. was not determined whether the divi- 
sion the generative nucleus took place these aberrant male gameto- 
phytes. Microspores deficient for part the chromosome complement and 
defective wall formation were studied Barber (1941, 1942) and Sax 
(1942). They conclude that when deficient microspore remains partially 
attached normal microspore, when the two contain deficiencies that 
are complementary, normal development takes place. They assume that the 
gene products which control the development the microspore are unable 
diffuse through the cell wall direct the normal development the 
unattached deficient microspores. 

tube nucleus with the normal chromosome complement may control 
the germination pollen grain even though the sperm nuclei may 
deficient chromosome (1938) and Rhoades (1940) 
have explained the transmission deficient male gametes this way. 

there were unequal distribution chromosomes the first micro- 
spore division plants, there could result vegetative cell with least 
the normal chromosome complement, one more nuclei, and deficient 
generative cell. test whether any deficient male gametes were transmitted, 
pollen from plants was placed silks normal plants and the 
chromosome numbers plants the progeny were determined. Seventy- 
nine plants were found with the normal chromosome complement (20), and 
three were heteroploid plants. One the three was triploid, the second 
(19 chromosomes), and the third had complete deficiency for 
the long arm chromosome 10, leaving the short arm fragment 
similar the chromosome found Rhoades (1940). Although suggestive 
transmission deficient male gametes, the counts are too few justify 
positive statement. 

Pollen from plants homozygous for may give rise low frequency 
aneuploid progeny. Haploids could expected pollen tubes from 
grains containing only one two nuclei should grow long enough pene- 
trate the ovule and initiate ovule development. 


CONCLUSIONS 


Evidence presented from plants maize that male gameto- 
phytes are able develop normal morphological organization when the 
chromosome complement the vegetative and generative cells contained 
more than one nucleus. 

pollen grain with multinucleate vegetative cell capable 
forming normal germination tube which penetrated the silk and continued 
grow during the time allowed for germination test, one hour. 
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Pollen grains lacking the usual morphological organization the 
male gametophytes, that is, those possessing only one two nuclei, were 


found capable forming germ tubes during the time allowed for 
germination. 


BROOKSVALE Roap 
Mr. CARMEL, CONNECTICUT 
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70, No. pp. 457-467 SEPTEMBER, 1943 


CYTOLOGICAL STUDY C-MITOSIS THE POLY- 
SOMATIC PLANT SPINACIA OLERACEA, WITH COM- 
PARATIVE OBSERVATIONS ALLIUM 


This investigation arose the course comparative pro- 
phase chromosome behavior meiosis and mitosis Spinacia 
oleracea. treatment was tried the hope obtaining third 
type prophase chromosome behavior this material. Detailed cytological 
descriptions the effects this drug division are few and incom- 
plete. Most the studies have dealt with Allium Tradescantia and the 
has apparently never been tried plant. 

The effects Spinacia were striking and different 
from the effects Allium described the literature that was thought 
necessary make series experiments with controls. These 
experiments confirmed the opinion that there real difference the cyto- 
logical effects treatment Spinacia and Allium. This inter- 
esting difference the reaction the two plants the drug, together with 
the lack comprehensive cytological description its effects mitosis, 
prompted the present report. 

Following the terminology Levan (1938), mitosis under the influence 
colchicine will termed and the various stages the process 
will similarly designated. describing colchicine experiments neces- 
sary distinguish three types effects follows. Direct effects occur while 
the cells are under the influence the drug, while recovery effects persist 
after the direct influence colchicine has completely disappeared and 
transitional effects appear early recovery before the influence the drug 
completely removed. 

The effects most commonly referred the direct action colchicine are 
the prevention effective spindle formation and the delay the division 
the spindle attachment regions SA-regions they will termed this 
paper. These two effects will classified primary direct effects. addi- 
tion there are number secondary direct effects, direct because they occur 
during the actual treatment with the drug, secondary because their imme- 
diate cause not the presence colchicine but either the absence effee- 
tive spindle, the delay the division the SA-region, both these 


primary direct effects. 


Publication plates and assisted the Lucien Underwood Memorial 
Fund. 
Aided grant from the Penrose Fund the American Society. 
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The following are here classified secondary direct effects. (1) Diplo- 
chromosomes, the Levan, two chromosomes united common 
undivided SA-region. (2) The long duration due failure 
formation organized spindle. (3) The extreme shortness con- 
densation frequently found chromosomes owing the 
additional time allowed for the action coiling forees. (4) The formation 
restitution reversion nuclei, due the absence effective spindle. 
(5) The variety shapes assumed restitution nuclei, dependent the 
amount and disposition the disorganized spindle substance. (6) Increase 
cell size, due failure division. (7) Polyploidy, likewise due failure 
division. (8) Secondary pairing chromosomes owing the absence 
anaphase separation chromosomes. 


MATERIAL AND METHODS 


Root tips Spinacia oleracea (Old Dominion variety) and Allium 
cepa were used. Germinating seeds Spinacia were treated with 0.06 per 
cent and 0.25 per cent solutions colchicine for one, five, and twelve hours. 
They were then washed water for half hour and fixed immediately and 
intervals five, twenty-four, thirty-two, forty-eight, fifty-three, sixty- 
three, sixty-six, sixty-nine, and seventy-two hours after treatment. Root tips 
Allium were treated with 0.25 per cent colchicine solution for five and 
twelve hour periods. They were then washed water and fixed immediately 
and five and twenty-four hour intervals after treatment. 

Most the Spinacia material was prepared the smear technique. 
The tips were fixed three parts absolute and one part glacial 
acid, and the Feulgen stain was used. Eight minutes hydrolysis 
was found correct after the above fixation. series root tips were 
fixed Craf fixative, and longitudinal and cross sections were cut and 
stained the Feulgen technique. After fixation the Craf solution forty- 
five minutes hydrolysis was required for the Feulgen reaction. The Allium 
material was all prepared the form smears, some were stained with 
aceto-carmine and others the Feulgen technique. 


OBSERVATIONS ALLIUM 


Our observations the effect colchicine mitosis Allium are 
general agreement with those Levan (1938) and Shimamura (1939) 
the same material, and with those Walker (1938) and 
Beams and King (1938) Triticum. has been possible however, add 
the details the process especially regard the formation 
the restitution reversion nucleus following the stoppage mitosis 
These observations Allium are not complete series ex- 
periments involving ordered series time treatments with increasing 
concentrations colchicine. They are selected set experiments designed 
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verify the results other investigators with respect those points 
wherein Spinacia apparently differs from Allium the cytological response 
the drug. 


Description c-Mitosis Allium. Prophase mitosis appears 
proceed normally the presence colchicine. very late prophase 
prometaphase (pl. fig. the chromosomes reach their normal metaphase 
degree contraction. They have clearly defined SA-region and their divi- 
sion into chromatids very evident. The chromatids are relationally coiled. 
There nuclear membrane present this stage and the chromosomes are 
scattered the center the cell. normal mitosis the chromosomes this 
stage would congress upon the metaphase plate, their SA-regions would 
divide and anaphase separation would take place. the presence colchi- 
cine well defined spindle not formed and the metaphase stage, normally 
short duration, becomes greatly lengthened extending over period 
four five days, according some investigators. Evidence this pro- 
longation metaphase had the number metaphase stages 
found the older preparations series. 

During this protracted metaphase the chromosomes undergo marked 
changes. The relational coiling chromatids undone. The division the 
SA-region greatly delayed and the chromatids separate all other points 
giving characteristic X-shaped configurations similar those seen meiotic 
interphase. normal mitosis these chromosomes would undergoing ana- 
phase separation. Such pairs chromosomes held together undivided 
SA-region are called diplo-chromosomes this paper. The diplo-chromo- 
somes Allium are usually arranged around the surface achromatic 
sphere (pl. figs. composed, according Shimamura (1939), sub- 
stance which normally would take part the formation the spindle. Dur- 
ing the chromosomes continue contract and become much 
shorter and more tightly coiled than normal metaphase. the diplo- 
chromosomes undergo this shortening the divergence between their arms in- 
creases (pl. fig. 3). This probably due the tightening the rather 
than any repulsion between chromosomes. 

The division the SA-region long delayed but eventually takes place. 
The two members diplo-chromosome now straighten out and frequently 
lie parallel arrangement (pl. figs. 6). They may long short de- 
pending the time they may scattered (pl. fig. may 
arranged about sphere (pl. fig. 6). The division the 
SA-region does not always take place exactly the same stage 
Rarely chromosomes that are beginning take anaphase chromosome 
are still the form diplo-chromosomes (pl. fig. 7). 

Although some spindle substance probably present Allium during 
never becomes organized into effective spindle. There 
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anaphase movement chromosomes. They remain the center the cell 
the tetraploid number and begin the reversion process which results 
restitution nucleus. This process illustrated plate figures 
tightly coiled chromosomes, single diplo, begin despiralize and 
take the characteristics anaphase chromosomes (fig. 7). This condi- 
tion followed further despiralization and the accompanying physical 
changes normally seen telophase chromosomes (figs. 12). nucular 
membrane begins form around the whole group around smaller groups 
isolated chromosomes. most cases the presence the sphere 
prevents the chromosomes from gathering together one compact group 
and results the strange lobulated forms assumed early restitution 
nuclei (figs. 10, 11, 13, 14, 15). The sphere spindle substance slow 
disappearing and the regions individual chromosomes are well 
marked until the restitution nucleus reaches the resting stage (figs. 11, 12). 

Apparently not all have sphere stage. 
Seattered diplo-chromosomes and scattered singles are found cells which 
give indication sphere (pl. figs. 16). This differ- 
ence the type may connected with the mitotic stage the 
cell when first subjected the influence colchicine. 


OBSERVATIONS SPINACIA 

Definition Terms Covering Special Effects. Spinacia 
presents some new and some slightly different stages from those described 
for Allium and other material. The first these differences the scattered 
diplo-chromosome stage. The diplo-chromosomes Spinacia are similar 
structure those Allium but differ arrangement. When first found 
they are scattered irregularly the central region the cell constituting 
what here termed the scattered diplo-chromosome stage. 

Another stage occurring frequently the clumped metaphase stage. 
Here the chromosomes are aggregated form dense knot. few in- 
stances clumps were found consisting pro-metaphase chromosomes. Most 
frequently they consist the diploid number diplo-chromosomes and less 
frequently the tetraploid number single chromosomes. Cases are found 
which one few single diplo-chromosomes lie outside the clump. 


Explanation plate 
C-mitosis Allium cepa. Magnification all photomicrographs 750. Pro- 
metaphase. Diplo-chromosomes around sphere. Seattered 
tered single chromosomes, Single chromosomes around sphere. 
sphere with diplo-chromosomes anaphase condition. Early 
reversion phase, chromosomes anaphase and telophase condition around remnant 
achromatie sphere. 12. Reversion nucleus with chromosomes telophase condition 
and evidence sphere. 13, 14. Early restitution nucleus lobulated 
shape. 15. Restitution nucleus. Fic. 16. C-metaphase and restitution nucleus 
without achromatic spheres, 
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Other clumps looser nature are also found. They are apparently 
higher degree polyploidy than clumped metaphases. The chromosomes, 
single diplo, are not excessively condensed and radiate out from the center 
like spines. This called the echinus stage (pl. figs. 38, 39). 

Another stage frequent occurrence Spinacia but lacking 
and apparently other material thus far investigated the prochromosome 
stage. The term prochromosome here used not its current cytological 
meaning but sense similar that Wilson (1925) his deseription 
insect spermatogenesis. refers the entire chromosome highly 
condensed state, being shorter and broader than c-metaphase. series 
prochromosome stages from sectioned material shown plate figures 
19-23. Similar stages from smeared material are illustrated figures 30, 
31, 32, 33. 

The term reversion phase restitution nucleus formation, applied 
the stage during which the prochromosomes revert the resting stage con- 
dition. 


Experimental Results. 0.25 per cent solution colchicine was found 
the most suitable concentration for Spinacia and was used most 
the experiments. 0.06 per cent solution brought about similar effects but 
they were neither numerous nor striking. The results recorded here 
were all obtained after treatment with the 0.25 per cent solution. Root tips 
germinating seeds were exposed this concentration for one, five, and 
twelve hour periods. The twelve-hour treatment was found too long 
exposure, causing the death the root tip. 


Results One-Hour Treatment with 0.25 per cent Colchicine. Mate- 
rial treated for one hour and fixed after one-half hour washing showed very 
few clumped metaphases, few scattered diplo-chromosome stages and 
prochromosomes. Some normal metaphases, anaphases, and telophases were 
present cells that were either metaphase with fully formed spindle 
some later mitotic stage when first subjected colchicine. material 
treated for one hour and fixed five hours later the number clumped meta- 
phases had increased, there were few diplo-chromosome stages, 
prochromosomes and normal divisions. tips fixed twenty-four hours 
after treatment bulbous swelling directly behind the meristematic region 
was evident. The number clumped metaphases had greatly increased and 
there were many scattered diplo-chromosome stages. Prochromosome stages 
appeared for the first time, indicating the beginning the reversion phase, 
and few normal metaphases and telophases were present, showing that 
recovery from the influence was beginning. Forty-eight hours 
after treatment the bulbous swelling was less prominent, the clumps, pro- 
chromosomes, and diplo-chromosomes had disappeared, and normal 


| 

A 

4 

i 


462 BULLETIN THE TORREY CLUB 


divisions were present. Evidently recovery from one hour treatment begins 
after twenty-four hours and complete after forty-eight hours. 


Results Five-Hour Treatment with 0.25 per cent Colchicine. Root 
tips treated for five hours and fixed after one-half hour washing showed 
some clumped metaphases, few scattered diplo-chromosomes, prochro- 
mosomes and few prophases. Five hours later there were many clumped 
metaphases, prochromosomes, some scattered diplo-chromosomes and 
normal divisions. Tips fixed twenty-four hours after exposure again dis- 
played bulbous swelling just behind the meristematic region. There were 
many clumped metaphases present, some scattered diplo-chromosomes, few 
prochromosome stages but normal divisions. Forty-eight hours after 
treatment the swelling was still present and there were many clumped meta- 
phases, some scattered diplo-chromosome stages and many prochromosome 
stages. There were normal divisions. Tips fixed fifty-three hours after 
treatment were very similar those fixed after forty-eight hours. sixty- 
three hours the swelling was smaller and some clumped metaphases were 
still present. There were few scattered diplo-chromosomes, some prochro- 
mosomes, and few normal metaphases and anaphases. sixty-six hours 
after treatment the swelling had disappeared and there were clumped 
metaphases, scattered diplo-chromosomes, and prochromosomes. Nor- 
mal divisions were present. Tips fixed sixty-nine and seventy-two hours after 
treatment showed similar results. 

The experimental results are graphically represented the 
ing graphs (figs. 17, 18). comparison the two graphs shows that one- 
hour and five-hour treatments brought about similar kinds cytological 
effects. After one-hour treatment recovery was complete after forty-eight 
hours; after five-hour treatment many more cells showed colchicine effects 
and recovery was not complete until sixty-six hours had elapsed. 

The graphs show that clumped metaphases were always more numerous 
than the scattered diplo-chromosome stages and hence are probably longer 
duration. The diplo-chromosome stage has the same type curve 
the clumped metaphases, they appear and disappear together. The pro- 
chromosome stage appeared later than the clumps and the seattered diplo- 
chromosomes, reached maximum frequency late the effective period and 
disappeared complete recovery. 

was first thought that some the different stages and effects en- 
countered might located different regions the tip. After examining 
sectioned material, however, was found that all these stages occurred all 
regions the meristem, plerome, periblem, and dermatogen. 

Description c-Mitosis Spinacia. Spinacia other material 
under the influence colchicine the prophases proceed normally. The chro- 
mosomes contract attaining their metaphase length late prometaphase 
(pl. fig. 24). There evidence any spindle formation and the chro- 
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17. Frequency definite effeets Spinacia various time intervals after five- 
hour treatment with 0.25 per cent 18. Frequency definite 
Spinacia various time intervals after one-hour treatment with 0.25 per cent 
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mosomes not undergo congression equatorial plate but remain 
tered the center the cell their prometaphase positions. This condi- 
tion may considered the beginning This stage the 
absence spindle greatly prolonged and, Allium, the chromosomes 
undergo marked changes. 

The division the SA-region delayed greatly. The long duration 
estimated range from thirteen fifty-eight hours, permits 
much longer action the spiralizing and the diplo-chromosomes 
become very tightly coiled and greatly shortened (pl. figs. 25, 26). Homol- 
ogous arms the diplochromosomes diverge their free ends. The diver- 
gence not pronounced that found Allium and may due the 
action repulsion or, more probably, the extreme tightness 
the coil. 

The diplo-chromosomes eventually come together forming 
dense clump (pl. fig. 27). The division the SA-region usually takes 
place while the clumping progress and partial clumps are found with 
either diplo-chromosomes (fig. 28) singles (fig. 29) lying outside the 
clump. Rarely the division the SA-region takes place before clumping 
begins, resulting cells with singles (fig. 26) the tetraploid 
number. The clumped metaphase condition evidently long duration, 
since the number such clumped metaphases increases with the time under 
the influence colchicine. Diplo-chromosomes singles lying distance 
from the center the cell are occasionally not included the clump 
the subsequent restitution nucleus (figs. 28, 29, 35). 

the absence spindle neither nuclear division nor cytokinesis ensues 
and the clumped metaphase stage followed reversion phase which 
results tetraploid restitution nucleus. have termed the first part 
this process the prochromosome stage. The clump loosens up, the single chro- 
mosomes separate from one another and are seen shorter and thicker 
with the SA-region longer discernible (pl. figs. times there 
are indications connecting strands between the chromosomes 
(figs. 20, 21). nuclear membrane formed this stage. The nucleus en- 


Explanation plate 
C-mitosis Spinacia oleracea. Magnification all photomicrographs 
19-23. Series prochromosome stages from sectioned material. Figures are 
from smear preparations. 24, Prometaphase. Seattered diplo-chromosomes. 
26, Seattered singles. 27. Clumped metaphase. 28. Clumped metaphase 
with two seattered diplo-chromosomes. 29. Clumped metaphase with few scattered 
singles. 30-33. prochromosome stages. 34. Reversion phase follow- 
ing prochromosome stage. 35. Restitution nucleus with one diplo-chromosome the 
36. Secondary pairing prophase octoploid cell. 37. 
dary pairing early octoploid cell. 38. Echinus stage with diplo- 
chromosomes. 39. Echinus stage with single chromosomes. 40. Prochromosome 
stage octoploid cell. 
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larges and the chromosomes become evenly spaced about the periphery (figs. 
23), the general appearance being similar that the preleptotene 
prochromosome stage described insect spermatogenesis (Wilson 1925). 

the prochromosomes become more widely spaced they begin de- 
spiralize and the SA-region again becomes evident. This despiralization 
apparently twofold, consisting slight separation the gyres the 
central region the chromosome and much more marked relaxation the 
coil the ends accompanied loss chromaticity (pl. figs 
This terminal relaxation the coil (fig. 33) progressively involves greater 
part the chromosome while the prochromosomal more condensed region 
becomes smaller and eventually disappears. the end the prochromo- 
some stage the chromosomes are the form thin threads uniform 
spiral (fig. 34). The remainder the reversion process consists fur- 
ther despiralization, attenuation the chromonemata, and loss chro- 
maticity. this way tetraploid resting nucleus formed. 

When tetraploid cell enters prophase the twenty-four chromosomes are 
associated twelve pairs. This primary pairing probably indirect 
effect colchicine treatment being due the lack anaphase separation 
the previous 

Octoploid cells were found which showed the forty-eight chromosomes 
associated twelve groups four chromosomes each. This secondary pair- 
ing seen prophase (pl. fig. 36) and early (fig. 37) be- 
fore the chromosomes undergo clumping. Such cells were normal 
paired tetraploids which underwent one becoming 
secondarily paired octoploids. Similar secondarily paired octoploids could 
presumably have arisen from diploid cells two successive the 
present case this possibility eliminated the experimental data (figs. 17, 
18) which shows that only one complete cycle these 
experiments, although some prophases second were found. 

The clumped metaphases polyploid cells are looser than the diploid 
clumps and the chromosomes, single diplo, radiate out like spines (pl. 
figs. 38, 39). This the echinus stage. The prochromosome stage (fig. 40) 
and later reversion stages polyploids are similar structure those 
diploid cells. 

DISCUSSION 


The most significant difference between Allium and 
Spinacia the presence sphere the former and its total 
absence the latter. Shimamura (1939) probably correct his view that 
the sphere formed spindle substance which not organized 
into spindle. Apparently the protoplasm Spinacia such 
that unable form any spindle substance the presence 
while the protoplasm does elaborate some the mate- 
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rial necessary for spindle formation. the absence the achromatic sphere 
the chromosomes Spinacia form dense clumps stage wherein the 
diplo-chromosomes Allium are gathered around the sphere. 
The many strange forms assumed restitution nuclei Allium are 
due the persistent presence the sphere, which continues well into the 
reversion phase and hinders the association the chromosomes common 
restitution nucleus. Multinucleate cells, forms with macro and 
and lobulated are all due the persistence the sphere. 
Spinacia such unusual forms are encountered, the restitution nucleus 
regularly being spherical nearly so. 
Another striking difference between Spinacia and Allium the presence 
the prochromosome stage Spinacia and its complete absence Allium. 
ean offer suggestion the cause significance this difference. 
That colchicine effect clear since there nothing resembling this 
stage untreated material. 
SUMMARY 
Allium under the influence some unorganized spindle 
substance produced and takes the form sphere about 
which the diplo-chromosomes gather 


the diplo-chromosomes form dense clumps 

The many strange shapes restitution nuclei Allium are due 
the presence the achromatic sphere. 

Restitution nuclei Spinacia are regularly spherical nearly so. 

The chromosomes Allium during the reversion phase pass through 
structural conditions similar those normal anaphase and telophase 
chromosomes. 

The chromosomes Spinacia during the reversion phase not 
resemble anaphase telophase chromosomes but through stage similar 
the prochromosome stage insect spermatogenesis. 


LABORATORY, FORDHAM UNIVERSITY 
New 
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MORPHOLOGICAL VARIATION AND CYTOLOGY 
BROMUS INERMIS' 


WILLIAM KNOBLOCH? 


Bromus inermis Leyss., smooth brome grass, was introduced into this 
country from Eurasia about 1882. The species long-lived perennial which 
spreads rapidly rhizomes, and valuable grassland and forage crop for 
the prairie and plains states from Canada Kansas. Brome grass survives 
under conditions and more drought-resistant than some more 
commonly used grass species. 

Variation has been noted this species several investigators. 
Zherebina (1931, 1933), Waldron (1921), Keyser (1913), and Frolik and 
Newell (1941) noted that Bromus inermis varies considerably height, 
bushiness, seed production, yield hay, length and width blade, protein 
content, rhizome development, heat and drought tolerance, and disease re- 
sistance. The present study variation emphasizes, for the most part, 
characters not studied previous investigators. compiling the known 
ranges measurements for eleven characters Bromus inermis, shown 
table many authors were consulted, but higher lower limits for 
the characters were found than those provided Hegi (1906), 
(1914, 1935), Shear (1900), Waldron (1921), Stebler and (1889), 
Armstrong (1937), Beal (1896), and Nowosad, Swales, and Dore (1936). 

The cytology smooth brome grass has also been investigated. Avdulov 
(1928, 1931) reported the diploid number 56. (1929) recorded 
the diploid number 42. Nielsen (1939) confirmed Avdulov’s count and 
added 70-chromosome race. 

The present study emphasizes the range morphological variation exist- 
ing the species. The chromosome counts numbered strains and selec- 
tions will facilitate breeding work and the ultimate production desirable 
types for local conditions. 


MATERIALS AND METHODS 


The plants used the present study were obtained from the forage 
crops breeding nursery the Agricultural Experiment Station, Ames, 


Portion dissertation submitted the Graduate Faculty Iowa State College 
partial fulfillment for the degree Philosophy. 

The writer wishes express his appreciation Dr. Sass for suggesting the 
problem, and for helpful encouragement and advice throughout the course the investi- 
gation and during the preparation the manuscript. Thanks are also due Dr. 
Goodman and Dr. Johnson for advice and Dr. Wilsie for the use the 
brome grass plants the forage crops nursery the Iowa Agricultural Experiment 
Station. 
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Iowa. These plants had been established from open-pollinated single plant 
selections from many sources. Measurements made plants from sixteen 
different strains and selections were compared with the published range 
measurements. the cytological investigations, plants belonging fifteen 
different strains and selections were used. Both root tips and pollen mother 
cells were examined. Variations the Nawaschin (Craf) formula, FAA, 
and Carnoy’s fluid were used, and violet—iodine staining technique 
was followed. 
MORPHOLOGICAL VARIATION 


The characters selected for study variation are given table 
which shows the previously known range, the ranges encountered 


TABLE Range measurements various characters Bromus inermis eight 
authors compared measurements plants grown Ames, Iowa. 
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and the total range now known exist. Certain characters have been 
omitted from the table because marked variation was noted. For example, 
the rhizomes are always creeping, the rachillas and secondary branches are 
always pubescent, the paleas are 2-nerved, the lemmas are the 
first glumes are generally one-nerved, the second glumes are always 
nerved, the ligules are always lacerate, and the culms are generally glabrous 
except for nodal hairs. 

The following characters local plants fall within the published 
ranges: culm length, presence absence hairs the sheath, length 
blade, length ligule, length lemma, and number florets per spikelet. 
The following characters were found above below the published 
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range: width blade, height panicle, length spikelet, length first 
glume, length second glume, and length palea. Table shows, therefore, 
that Bromus inermis varies considerably the eleven selected characters. 
Wide variation was also found within particular strains 
selections. 

MITOSIS 


Mitosis observed most easily the root-tips. addition the nuclear 
reticulum, each prophase nucleus contains usually spherical nucleoli 
varying from 1.4 6.8 microns diameter. chromosomes meta- 
phase are predominantly V-shaped (fig. 1), with sub-median 
median spindle-fiber attachments. Chromosomes vary length from 4.4 
6.8 microns and are approximately 0.6 microns thickness. 


metaphase root tip cell hexaploid plant (2n=42). 800. 
Metaphase the first division pollen mother cell octoploid (2n=56). 1,500. 


Mitosis appears rather regular the root-tips smooth brome 
grass. Precise metaphase alignment the spindle-fiber attachments occurs. 
evidence lagging other irregularity was noted. 


MEIOSIS 


The pollen mother cells are favorable for studies some aspects 
meiosis. Early prophase studies were not emphasized. Late prophase chromo- 
somes are all straight rods, and during diakinesis they range length from 
2.6 5.2 microns. One nucleolus present prophase and persists 
late diakinesis. Usually all the pollen mother cells field exhibit the same 
stage meiosis, but occasionally both metaphase and anaphase even 
metaphase and telophase figures are found together. 

metaphase the chromosomes range from 1.3 2.6 microns length. 
Usually the metaphase plates exhibit only bivalents, but occasionally both 
bivalents and univalents are found the same plate. 

During anaphase, marked irregularity evident. some few 
chromosomes reach the polar region well advance the majority. More 
frequently, few chromosomes lag and reach the poles late. Some bivalents 
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evidently fail disjoin quickly others do. unusual case was noted 
which bivalents, the normal number for that plant, separated into two 
groups bivalents each, which moved opposite poles bivalents. 

Many the laggards arrive the poles time included the 
telophase nuclei. Frequently, however, one more chromosomes may 
observed lying the cytoplasm near the reorganized nuclei. These chromo- 
somes probably disintegrate, for they are not often seen the 
Occasionally, chromosomes become enmeshed the partition wall the 
diad. 

The second division follows the first division quickly. The spindle 
oriented right angles the spindle the first division and the same 
plane, resulting the four microspores lying one plane. general, the 
second division exhibits regularity, but precocious well lagging ana- 
phase separation may observed. The four microspores frequently show 
chromatin material the cytoplasm left from either the first second 
divisions 

showed that five the plants have diploid number (fig. 3), and 
plants have diploid number (fig. 2). 

view the fact that Bromus varies greatly morphologically 
and that cross-pollination freely possible that natural crossing 
responsible for some the known chromosome irregularities. These ir- 
regularities may furnish basis for the morphological variation the spe- 
cies. also probable that the environment exerts influence upon the 
expression the characters. 

DISCUSSION 


The present study variation smooth brome grass reveals greater 
variation six characters than hitherto reported. showing extensive 
variation morphological characters, smooth brome grass similar other 
grass species. For example, Wilkins (1928) noted variation 
thum and Triticum; Witte (1912) found plants Phleum pratense, 
Dactylis glomerata, Festuca pratensis, and Avena elatior vary greatly 
within the species; Webber (1912), Hayes and Barker (1922), and Clark 
(1910) studied variation Phleum pratense particularly; Gregor and 
Sansome (1927) executed variation studies Phleum, Lolium, and 
Dactylis; and Brown (1939, 1941) noted that plants Poa pratensis vary 
considerably. 

Miintzing (1936) estimated that least 100 species plants are known 
have races differing chromosome number. Such races also 
show morphological variation. Many grasses are included Miintzing’s 
list such Phleum pratense, alpina, Aegilops triaristata, crassa, 
Festuca ovina, pratense, Tripsacum dactyloides, and Dactylis glomerata. 
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Fults (1942) found six biotypes Bouteloua gracilis. Rancken (1934) 
noted that Festuca pratensis, Poa pratensis, and Alopecurus pratensis vary 
among themselves. 

the present study, five the twenty-seven plants are octoploids and 
twenty-two plants are hexaploids. Avdulov’s and Nielsen’s chromosome 
chromosomes was found such Nielsen reported. 


SUMMARY 


Measurements eleven morphological characters Bromus 
revealed six characters which vary greater extent than previously re- 
ported. These six characters are: blade width, length panicle, length 
spikelet, length first glume, length second glume, and length palea. 

Mitosis the root tips regular. The somatic chromosomes range 
length from 4.4 6.8 microns and are approximately 0.6 microns diam- 
eter. Metaphase meiotic chromosomes range from 1.3 2.6 microns 
length. Precocious disjunction and lagging were observed the first and 
second divisions. 

Twenty-seven plants belonging fifteen strains and selections were ex- 
amined for chromosome number. Five the plants have diploid number 
56, and plants have diploid number chromosomes. 

Natural crossing between the highly variable strains and selections 
believed account for least some the chromosome irregularity ex- 
hibited the species. Meiotic irregularities the pollen mother cells possi- 
bly account for some the morphological variation shown. The environment 
may affect the expression characters. 
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PLANT SUCCESSION TALUS SLOPES NORTHERN 
IDAHO INFLUENCED SLOPE 


One the most conspicuous features the forested regions northern 
Idaho the small treeless areas which oceupy portions the southerly ex- 
posures especially prominent peaks and ridges. These areas, sometimes 
referred parks balds, begin the summits the prominences and 
extend down over the south-facing slopes sometimes much approxi- 
mately 200 Each park essentially island prairie-like vegetation 
surrounded belts shrubs and scattered trees, and then dense forest. 
Few any the mountains northern Idaho are high enough have 
climatically determined upper timberline, these parks are not con- 
fused with alpine vegetation. 


east-west ridge Bonner County, Idaho, approximately midway 
between Priest and Pend Oreille lakes, the writers were attracted series 
open talus areas the north slope where the climax vegetation forest, 


and one which located exactly the opposite slope park (fig. 1). 
These talus areas seemed offer exceptionally good opportunity com- 
pare the effects conditions associated with slope exposure upon the course 
vegetational development bare areas otherwise identical. Talus slopes 
are abundant the northern Rocky Mountains, but observations were con- 
fined the opposite sides this single ridge order eliminate variations 
macroclimate between bare areas. The two rock slides studied are exactly 
opposite, about 300 meters down the slope either side the crest the 
ridge. 

The talus both exposures consists blocks metamorphosed granite 
which for the most part vary between one-quarter meter and one meter 


writers are indebted the Northern Rocky Mountain Forest and Range Ex- 
periment Station for the use laboratory and other facilities the Priest River Experi- 
mental Forest which were material assistance making this study. 


General view looking east along Looking Glass Ridge. The rock slides studied 
are the distance just below the highest knob the horizon but not visible this 
photograph. Just within the forest toward the top left corner the area 
where the topography favors such heavy accumulation snow that the trees are ex- 
tremely dwarfed and misshapen. General view fir forest the north side 
Looking Glass Ridge. Note upper edge park opposite (south-facing) slope dis- 
Elongate strips vegetation talus foreground consist chiefly Menziesia 
ferruginea and Abies Edge talus south-facing slope showing 
mats Eriogonum subalpinum invading the rock mass and preparing the way for grasses. 
The stake marked off decimeters. 
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diameter. Among these angular boulders there practically finer 
detritus serve soil material. This lack soil and the instability the 
surface layers rocks are the two major factors which have long retarded 
the colonization these areas plants. 


SUCCESSION THE NORTH SLOPE 


initiated the north slope mosses which become estab- 
lished the niches formed the accidental arrangement boulders. 
Around the periphery the open expanse talus, where nearby trees can 
exert sheltering influence, the mosses are very aggressive that they seem 
not demand better substratum than provided the bare rock surface, 
and the colonies soon spread completely cover the walls the niches. 
Toward the central part the open talus area mosses seem more dependent 
upon previous accumulation weathered rock fragments bits litter 
blown from the forest, and the colonies not spread vigorously near 
the edge the forest. The advent vascular plants, and therefore the con- 
tinuation the sere, seems every case dependent upon these moss 
colonies which provide lodging for the disseminules and hold sufficient mois- 
ture supply the seedlings until their roots have extended down through 
the cool moist cavities among the talus blocks the more permanent mois- 
ture supplies which lie below. 


The pioneer vascular plants which enter upon the mosses likewise reflect 
slight differentiation between the central and peripheral portions the 
talus habitat. Usually herbs such Cheilanthes gracillima Eaton, 
Cryptogramma acrostichoides Br., Aquilegia flavescens Wats., Angelica 
sp., Penstemon fruticosus (Pursh) Greene, and Arnica sp. follow the mosses, 
but peripheral regions the shrub Menziesia ferruginea Smith may enter 
the sere this point. Over most the talus wider variety shrubs 
ing Ribes viscosissimum Pursh, lacustre (Pers.) Poir., Sorbus occidentalis 
Wats.) Greene, Sambucus melanocarpa Gray, Rubus, and Amelan- 
chier follows the establishment the herbs. Thus far there hardly enough 


interrelationship between the individuals representing given stage 
cession refer each stage association. However, the next clearly 

marked stage development closed association dominated Menziesia 
ferruginea Sm. and (Pursh) Nutt. The slight difference 

successional trend between peripheral and central parts the talus slope 
practically disappears with the development the Menziesia-Xerophyllum 
thicket. 

The climax dominant, Abies lasiocarpa (Hook.) Nutt., germinates the 


shelter the Menziesia-Xerophyllum association, and the final adjustments 
leading toward stability come about the trees increase size and abun- 
dance that closed forest formed. Menziesia and Xerophyllum, which 


are the dominants the preclimax association, persist the most important 
plants the dense undergrowth the forest. Stability finally attained 
the replacement relic herbs and shrubs the open talus minor 
constituents the climax forest. 

general, the initiation succession upon this north slope nearly 
independent talus activity, but the continuance succession given 
point origin depends upon comparative stability which may provided 
either topographic substratal features. Rolling fragments tend con- 
verge into valley-like depressions down which boulders roll frequently, 
ing alternating strips relatively stable material. Also, less extensive but 
more permanently stabilized areas may provided the lee exception- 
ally large boulders which are too deeply imbedded the detritus 
affected surface movement. Small rocks are diverted each side these 
larger boulders leaving quiescent areas the slope immediately below. The 
island-like thickets which develop such places always expand most rapidly 
direction right angles the contour lines, down the strips quies- 
cent material which alternate with paths along which the movement 
boulders active. The forest stage makes its first appearance narrow 
strip extending down the axis these elongate islands shrubby vegetation 
(fig. 2). 

The sere the north slope, described above, may expressed 
simplified diagram which shows the chief stages follows: 


Abies-Menziesia Association 


Menziesia-Xerophyllum Association 


shrubs Menziesia 


herbs 


(non-peripheral (peripheral 


moss mat 


TALUS 


SUCCESSION THE SOUTH SLOPE 


The surface the talus area the south side the ridge not steep 
that the north slope, that instability here not important 
factor retarding plant invasion. However, the lack substratum with 
adequate water-holding powers appears much more important 
this slope that despite the greater stability the surface, plant invasion 
the talus here least slow the north slope. 
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Moss patches, which the north slope fostered the development 
islands vegetation scattered loci over the talus surface, are almost 
entirely lacking the dry south slope and invasion accomplished the 
marginal encroachment vascular plants unpreceded The 
erustose lichens, which are fairly abundant the rocks here, seem 
wholly inconsequential the establishment higher vegetation. 

Eriogonum subalpinum Greene the most species leading 
the mass encroachment vegetation onto the loose rocks (fig. 3). The dense 
mat low stems and leaves produced this plant admirably suited for 
the accumulation litter and wind-borne mineral fragments. The fringe 
Eriogonum about the open talus thin and frequently discontinuous, and 
places dead, wind-eroded Eriogonum mats demonstrate that plant suc- 
cession this slope vulnerable reverses during seasons exceptional 
drought. 

Immediately behind the Eriogonum fringe occur the species which com- 
pose the prairie-like climax. stated previously, the permanent plant cover 
the most exposed portions the park grassland, while less exposed 
situations individual trees small groves Pinus albicaulis Engelm., 
Pseudotsuga (Poir.) Brit., and Abies lasiocarpa (fig. 
1). There evidence whatever that the trees can increase replace these 
grasslands under the existing conditions. Among the most conspicu- 
ous vascular plants the grasslands are: Festuca idahoensis Elmer, Agro- 
pyron spicatum (Pursh) Seribn. Smith,? tenax (Pursh) 
Nutt., Carex Boott., Arenaria formosa Fischer, Lupinus sp., Achillea 
lanulosa Nutt., Aster stenomeres Gray., Senecio integerrimus Nutt., Hier- 
albertinum Farr. The relatively simple succession the south slope 
may diagrammed follows: 


Forest Association 


(less exposed sites) 


Festuca—Agropyron Association 


Eriogonum 


TALUS 


ENVIRONMENTAL DIFFERENCES THE TWO SLOPES 
spite the short distance separating the two talus areas described 
above, there extremely sharp difference the seres and the climaxes 


this particular park most plants are the awnless form, although few indi- 
viduals possess short awns. 
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which they culminate. Even the floras are almost wholly only 
species common Yerophyllum These facts must interpreted 
indicating the existence some factor factor-complex which produces 
net environmental difference proportionally great the vegetational 
difference. 

Frequently the obvious difference water balance associated with north 
and south slopes has been attributed insolation which causes higher tran- 
spiration, evaporation, and temperature the south slope, with the result 
that both the soil and air are drier there. determine the extent which 
this explanation might applicable the ridge studied, comparative mea- 
surements evaporation stress were made. Stations were established open 
talus areas both slopes, well the climax forest the north slope 
and the climax grassland the south slope. The data obtained (table 


TABLE Mean daily water-loss milliliters from standardized spherical atmome- 
ters operated during 4-week period: June 27, 1941. 


~ 


Location instruments North slope South slope 


Open talus 


Large area 41.0 
Small area 29.8 40.5 
Climax vegetation 11.2 36.1 


show that (a) the evaporation rate consistently lower the climax com- 
munities than the primary bare areas, (b) the severity this factor 
decreases less result the south than the north slope, 
and the evaporation rate alone not critical factor governing plant 
here, for the evaporation rate large talus areas the north 
slope may greater than the rate small area the south slope. The 
vegetational development correlated with direction exposure 
rather than with the size the talus area; the successional pattern essen- 
tially identical large and talus areas either slope, regardless 
differences evaporation stress. 

Other environmental measurements directly applicable the present 
problem have been made both north and south slopes near the west end 
the ridge Hayes.* maintained stations open situations both 
slopes during the summer months for period three His data show 
that although summer precipitation and mean daily relative humidity (at 
4.5 feet above the ground) are approximately equal both slopes, wind 
velocity the south slope averages 1.1 m.p.h. greater than the north, and 
the 3-year average median maximum duff surface temperatures was 


148° the south slope contrast 111° the north slope. 


Hayes, 1941. Influence altitude and aspect daily variations factors 
forest-fire danger. U.S.D.A. Cire. 591: 1-39. 
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The possible importance lethal soil surface temperatures the present 
problem can discounted once, because species characteristic the north 
slope cannot grow even the shade cast the dense tall grasses which cover 
the south exposure. 

Although measurements wind and duff moisture both indicate less 
favorable water balance the south exposure, even their cumulative in- 
fluence not commensurate with the great difference vegetation the 
two slopes. Clearly none the conditions measured Hayes 
the writers differs sufficiently midsummer account for the vast 
difference xerism which indicated the vegetation itself. 

Two aspects winter climate seem deserve consideration with regard 
this problem environmental differentiation. There abundant evidence 
the Rockies that upper timberline strong winter winds may evaporate 
more water from trees than can absorbed from the cold soil that winter 
killing results. This form injury invariably results strikingly asym- 
metrical trees, and since the pines and Douglas firs around the open grass- 
land Looking Glass Ridge are neither uniformly nor strongly asymmetri- 
the writers not believe that winter winds are sufficiently strong 
account for the differences water balance the two slopes. 

Another phenomenon associated with winter the difference amount 
snow accumulation the north and south slopes. very high percentage 
the snow which falls the south slope transferred the north slope 
wind action, even though the wind not strong enough distort the trees. 
deep the accumulation snow just the lee the crest Looking 
Glass Ridge that places the trees exhibit extreme degree dwarfing 
and distortion (fig. 1). The lower surface temperatures the north slope, 
combined with the greater accumulation snow, enable the snow cover 
linger here until very late the spring, and result the season active 
plant growth does not begin the north slope until long after comparable 
stage attained the south slope. consequence, the critical dry season 
the south slope lengthened period time equal this difference 
the initiation vegetative activity the two exposures. the opinion 
the writers such difference the length the season cumulative 
drought, during which plants are active yet must rely almost entirely upon 
soil moisture accumulated during the winter, the only influence 
sufficiently great commensurate with the pronounced differences 
vegetation the two slopes. 


SUMMARY 


Plant succession described talus slopes the north and south faces 
east-west ridge northern Idaho. Although the two areas studied are 
located very close each other and approximately the same elevation, 
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the environments differ greatly that the processes vegetational inva- 
sion, the seral communities involved, and the climax communities attained 
each are strikingly different. The relative dryness evident the south 
slope attributed primarily the fact that the snow accumulation 
operating together with high surface temperatures greatly advances the 
inception the growing season here, and result the season when tem- 
perature favorable for growth long that soil moisture reserves are 
exhausted before the summer over. 
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FLOATING MATS SOUTHEASTERN COASTAL PLAIN 
RESERVOIR 


Hunt 


INTRODUCTION 


has been shown that controlling factor the vegetation the South- 
eastern Coastal Plain the widely fluctuating water table this flat, poorly- 
drained region (3, 5). Most the coastal plain are not permanent 
bodies water, and therefore not maintain marsh vegetation such 
seen the north. Instead, they are invaded during the prolonged 
periods drought the woody plants the shrub-bog community, which 
then remain throughout subsequent fluctuations the water table (1, 4). 

This raises the question what the vegetation would pond 
reservoir this region with sufficiently constant water supply prevent 
the shrub-bog development. Some evidence regard this question 
found the floating mats the Goose Creek Reservoir, near Charleston, 
C., which are described herein. Results inquiry the part the writer 
indicate that this not solitary case. Reports have been received floating 
mats Nottaway, Charles City, and James City coun- 
burg, C.; and natural lakes White Springs, Orange Lake, Leesburg, 
and Apopka, Florida. (Assurance was given that these Florida 
localities display not merely water hyacinth, crassipes Solms, 
but true mats supporting trees and shrubs.) The writer will appreciate re- 
ports any other examples, even though may not possible visit any 
these under present war circumstances. 

Although reservoirs are scarce the sparsely populated coastal plain, 
may expected that more will provided the industrial development 
the Southeast gets under way. The recently completed Santee-Cooper 
Power Development the South Carolina coastal plain provides 165,000 
acres two permanent reservoirs, which finished filling September, 1942. 
(Alternanthera already widespread the upper Santee 
reservoir.) Along several the arms these reservoirs the Fish and 
Wildlife Service has constructed four Refuge Impoundments with stabilized 
water levels, stocked with marsh plants selected for their wildlife food 
other points along the shores the reservoir the Health and Sani- 
tation Division the South Carolina Service Authority engaged 


Authorities for all plant names mentioned are cited subsequently the list 
species collected. 
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restricting the vegetation for the purpose malaria control. For these and 
other reasons, knowledge the vegetation which would normally develop 
permanent coastal plain bodies water should practical well 
interest. 


DESCRIPTION THE GOOSE CREEK RESERVOIR 
The Goose Creek Reservoir was formed 1903 when the creek was 
dammed point miles north Charleston. This caused inundation 
old sea-level rice fields which had reverted brackish marsh. The reservoir 


TABLE 1.* Hydrogen-ion concentration Goose Creek Reservoir, colorimetrically 
determined. 


Since construction 


Before construction the Edisto tunnel 
the tunnel 


Average, 1923-1937: 6.3 Average, 1938- 


1941: 6.8 
Arranged from 23rd Annual Report, Commissioners Works, Water 
Department, Charleston, 


TABLE 2.* Mineral analyses, raw water (parts per million). 


December 1936 November 28, 1939 

Goose Creek Goose Edisto 

(Only supply) Creek River 
Sodium 7.56 9.83 6.19 
Potassium Trace 0.64 0.64 
Magnesium 2.83 1.42 0.55 
Caleium 3.25 4.00 2.00 
Iron 0.75 0.80 0.70 
Aluminum 0.07 0.40 0.51 
Chloride 16.00 14.00 6.00 
Sulphate 0.90 4.11 3.29 
Insoluble matter 0.30 
Loss ignition 30.00 38.00 14.50 
Bicarbonate 


17.08 12.20 


Arranged from 23rd Annual Report, Commissioners Public Works, Water 
I ’ 
Department, Charleston, 


shaped like question-mark, with course miles long and maximum 
width five-eighths mile near the lower end. The area comprises 2150 acres, 
inundated average depth feet. The upper half the reservoir 
almost wholly covered with floating vegetation. the lower half the floating 
mats conceal perhaps one-third the surface (figs. some lobes nearly 
meet the center the reservoir, but are prevented from doing 
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current. Much the mat composed cat-tails, but over ex- 
tensive areas shrubs and trees have become established. Occasionally during 
storms portions the mats are torn loose, and islands with small trees upon 
them have been reported sailing down the middle across the opposite 
shore (fig. 3). 

The vegetation was given early start within year after construction 
the reservoir when large masses partially decayed roots and humus rose 
the surface. Upon this support growing mat was quickly established, and 
though acres were removed the engineers, its growth continued. 
Meanwhile mats began creeping out from the shores. 1923 was neces- 
sary remove some acres vegetation from the lower end the reser- 
voir keep the intake clear. 

The average value the reservoir water, based yearly figures 
from 1923 through 1937, was 6.3. 1937 the Edisto tunnel was completed 
through miles marl, bringing water from the Edisto River into the 
reservoir. result contact with the freshly-cut marl, the new water 
supply was alkaline, the net value the reservoir rising 7.1 1938, 
but has now dropped back nearly the former average (table 1). Mineral 
analyses are supplied separately for Goose Creek water and Edisto River 
water (table 2). 

There was material depletion the reservoir until the period from 
1916 through 1918, when storm damages, drought, and extra water require- 
ments during the war combined wholly empty the reservoir November, 
1918. (By the following January the level was again half normal.) Partial 
depletion recurred 1927 and 1932. Since the opening the Edisto tunnel 
1937 there has been not over inches depletion. 


DESCRIPTION THE VEGETATION 


The general aspect, one looks from the water over the mats and sees 
successively knot-weed (Polygonum), (Typha), and willow (Saliz), 
that the marsh stage the northern pond hydrosere. Closer inspection 
reveals that some the main body reaching the forest stage, and that 
third the species the mats are plants restricted the coastal plain from 
New Jersey southward. the pioneer zone, most the plants are southern, 


Explanation figures 1-4 


Development floating mat from the shore the reservoir, showing the 
pioneer zone, cat-tail zone, and shrub zone. Jussiaea grandiflora the pioneer 
zone, photographed from distance feet. View taken late winter. the 
middle distance floating island mat, which are discernible the pioneer zone, the 
zone (lighter strip), and the main body. View over the main body 
mat, taken from cypress near its center. This mat has been partially disrupted, with loss 
the cat-tail zone. the middle distance another floating mat. Note the trees 
both mats. 
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and the two dominants, Jussiaea grandiflora and Alternanthera 
roides, are species not seen north North Carolina. 


Pioneer Zone. This zone averages perhaps feet width. The 
foremost pioneer Jussiaea grandiflora, plant, with floating 
stems bearing oval glabrous leaves the very fringe the it, sueceeded 
farther back upright branches bearing linear hirsute (figs. 2). 
some places the advance position locally usurped Hydrocotyle 
ranunculoides. Alternanthera reaches nearly the fringe, and 
together with Jussiaea grandiflora forms the warp and woof the mat, the 
base upon which the cat-tails later start. Interwoven lesser extent are 
Polygonum densiflorum, Polygonum acre, and grass, Sacciolepis striata. 
Annuals which grow upon this support are Bidens laevis, Boehmeria cylin- 
drica, and Habenaria repens. 


Cat-tail Zone and Shrub Zone. The cat-tail zone varies from 
several hundred feet width. The solid expanse latifolia 
varied only occasional plants Kosteletzkya virginica. Intervening be- 
tween this and the main body the mat narrow shrub zone 
Salix nigra interspersed with abundant Myrica 


Main Body. The main body the floating mat displays varied 
flora, and reaching the forest stage its succession. Acer rubrum fre- 
quent, with occasional specimens Persea pubescens and dis- 
tichum. Beneath these trees and the shrubs are several species 
ferns and herbaceous flowering plants, usually growing upon thick base 
Sphagnum. Here and there portions the mat have sunk too rapidly, 
with destruction the woody plants. This sinking during the winter, 
when some the vegetation dies back. Some these areas have been filled 
with dense growth Panicum virgatum and Rubus betulifolius. Others 
have more varied flora, including several annuals, and dense growths 
such vines Apios tuberosa and Mikania scandens. Decodon verticillatus, 
the familiar pioneer northern bogs, occurs these interior open areas, but 
only minor degree. Where open water the sunken areas sup- 
ports growth Azolla caroliniana, Wolffiella floridana, and occasionally 
Limnobium Spongia. 

These four zones are means evenly developed. some places what 
designated the ‘‘main lacking (fig. 1). Elsewhere, probably 
owing disruption storms, the zone lacking, and narrow pio- 
neer zone appears making fresh start directly from the shrub zone 
(fig. 4). 

The plants the following list were identified from reservoir specimens 
now filed the College Charleston herbarium. The collections were made 
Aug. 30, 1941, March 1942, May 1942, July 11, 1942, and Oct. 
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17, 1942. Additional trips different times and other portions the 
reservoir should add new names the list, but not expected that the 
additions will materially affect its pattern. 

The plants listed for each zone are arranged roughly order fre- 
quency. The letter before name indicates that the plant belongs the 
Southern Coastal Plain and does not normally north New Jersey. 


PIONEER ZONE Utricularia biflora Lam. 
Jussiaea grandiflora Mich. Lycopus rubellus Moench. 
Alternanthera philoxeroides Griseb. Rhus Toxicodendron 
Hydrocotyle ranunculoides Smilax Walteri Pursh. 
Polygonum densiflorum Meisn. Tillandsia usneoides 
Polygonum acre HBK. 
Sacciolepis striata Nash. Open area growth 
Bidens laevis BSP. Panicum virgatum 
Boehmeria cylindrica (L.) Sw. Rubus betulifolius Small 
Habenaria repens Nutt. Apios tuberosa Moench. 
Mikania scandens (L.) Willd. 
CAT-TAIL ZONE Ipomoea sagittata Cav. 
Typha latifolia Cuscuta sp. 
Kosteletzkya virginica (L.) Presl. Sagittaria latifolia Willd. 
Eleocharis ochreata (Nees.) Steud. 
SHRUB ZONE Utricularia gibba 
Myrica cerifera Hydrocotyle umbellata 
Salix nigra Marsh. Boehmeria cylindrica (L.) Sw. 
Habenaria repens Nutt. 
MAIN BODY Pluchea foetida DC. 
Trees and shrubs Xyris communis Kunth. 
Acer rubrum Eupatorium purpureum 
Taxodium distichum (L.) Richard Eupatorium leptophyllum DC. 
Persea pubescens (Pursh) Sarg. Ludwigia alata 
Cephalanthus occidentalis Hypericum petiolatum Walt. 
Sambucus canadensis Hypericum virginicum 
Viburnum scabrellum (T. G.) Chapm. Hypericum mutilum 
Amorpha fruticosa Cicuta Curtissii Coult. Rose. 
Ptilimnium capillaceum (Mich.) Raf. 
Undergrowth Erechtites hieracifolia Raf. 
Woodwardia areolata (L.) Moore Decodon verticillatus 
Woodwardia virginica (L.) Small Erianthus giganteus (Walt.) 
Osmunda regalis Hibiscus oculiroseus Britton 
Thelypteris palustris Schott. Solidago sp. 
Sphagnum sp. 
Saururus cernuus Pools sunken areas 
Eleocharis sp. Azolla caroliniana Willd. 
Galium tinctorium Limnobium Spongia (Bose.) Richard 


Globifera umbrosa (Walt.) Gmel. 


Additional plants the reservoir, not associated with the mats, are 
Nymphaea advena Ait., Cabomba caroliniana Gray, Potamogeton pusillus 
L., and abundant algal growths. Zizaniopsis miliacea (Michx.) Doll Asch. 
grows the bank near the intake, where the floating vegetation has been 
cleared away. 

Wildlife plentiful the mats. Many species birds are evidence, 
including herons and snowy egrets. Several snakes have been seen, and abun- 
dant rabbit signs. 
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the DISCUSSION 


the significant that the above list plants that strictly mesic 


from marsh incipient forest, with the bog stage 
entirely missing. therefore cannot compared the floating vegetation 
northern bogs, nor the shrub-bog and savannah communi- 
ties the Southern Coastal Plain. 

This community obviously got its start the result the creation 
permanent body water. Because the bottom was never exposed the air, 
except for few weeks the winter there was opportunity 
for the development cypress swamp (2, 6). Neither were any the 
shrub-bog plants able invade this permanently inundated basin. But over 
the surface floating community quickly developed, favored the warm, 
long growing season the southern climate. The chief pioneers, Alter- 
nanthera philoxeroides and Jussiaea grandiflora, both restricted the 
coastal plain south Virginia, made possible its rapid spread. 

The real point interest why the succession thus initiated has never 
developed bog stage. This environment differs from that bog that the 
water actively circulating, whereas the bog comparatively motion- 
less. Consequently this water retains its low acidity (table instead 
becoming highly acid bog. The significance this, and 
ing differences mineral content, relation the vegetation, constitutes 
matter for further study. 

Meanwhile, this description the Goose Creek vegetation may indica- 
tive what expect other permanent bodies circulating, low-acid 
water created the Southern Coastal Plain. 
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SUMMARY 


the Goose Creek Reservoir near Charleston, C., floating mat has 
developed the past forty years which already reaching the forest stage 
its list given species collected there. special in- 
terest the fact that bog species are included. 

This community, not previously reported for the Southeastern Coastal 
Plain, believed due the permanent presence circulating, low-acid 
water the reservoir, contrast the generally fluctuating high-acid 
water table the region. 

The vegetation this reservoir may indicate what expected when 
others are constructed the Southern Coastal Plain. 
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The writer indebted Mr. Gibson, Manager and Engineer for 
the Charleston Commissioners Public Works, for the information the 
history the reservoir, for permission use the statistics shown tables 
and and for his courtesy making possible the collecting trips. 
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The writer also wishes express thanks Dr. Wells for his kind 
encouragement and helpful criticism this report. 


COLLEGE CHARLESTON 
CHARLESTON, CAROLINA 
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THE INFLORESCENCE CRATAEGUS 


The inflorescence Crataegus described Fernald and Robinson 
(1908) and Britton and Brown (1913) corymb. This term defined 
these authorities ‘‘a flat-topped convex open flower-cluster, the 
stricter use the word equivalent contracted raceme and progessing 
its flowering from the margin inward;’’ and ‘‘a convex flat-topped 
flower-cluster the racemose type with pedicels rays arising from differ- 
ent points the axis.’’ The second definition more precise than the first, 
which even its ‘‘stricter does not differentiate the corymb from the 
umbel and other ‘‘contracted The corymb commonly defined 
textbooks consisting pedicels attached along rachis and forming 
flat-topped centripetally flowering cluster. none the senses here 
expounded can the term applied Crataegus. Sargent (1905) 
flower-clusters this genus 


‘ 


corymbs’’; which, means any- 
thing, presumably refers something shaped like corymb but blooming 
like This, though neither clear nor accurate 
statement the actual conditions, trifle nearer the truth. 

This uncertainty language reflects current negligence observation 
inflorescences. The flowers Crataegus are more less ‘‘flat-topped 
convex’’ group; their pedicels are the ultimate members system 
some complexity. The whole answers more less the concept cyme 
held Linnaeus and his contemporaries, concept which had nothing 
with the order which flowers open. are apply the ideas implied 
study the compound cluster Crataegus branch branch; for certainly 
the whole cannot classified either centrifugal 
centripetal. 

The clusters illustrated figure are representative the situation 
the genus far have been able study it. They were sketched from 
living plants near Columbia, Missouri. Though they are diagrammatic, they 
are approximately that the characteristic form the clusters 
shown; the symbols which the flowers are represented different 
stages are designed facilitate ready grasp the entire pattern. 
once evident that each inflorescence composed number unit 
clusters. The latter vary character, but recurrent type simple 
dichasium (a), consisting short branch bearing terminal flower and 
489 
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two which subtend many lateral The prophylls are 
early deciduous most species; the scars left their fall are clearly 
visible, but are not shown the figure. The terminal flower frequently opens 
first, those labeled many dichasia, however, the three flowers 
bloom approximately together, 

Besides these evident dichasia are other small clusters less easy in- 
terpret. Two-flowered branches may result from the abortion the terminal 
flower from the failure one lateral flower develop; the former 
method leads Irregular clusters from three 
seven flowers (c) may represent many dichasia, each reduced single 
flower. That this the plausible interpretation appears from 
pruinosa, whose inflorescence much reduced. Its prophylls (often retained 
during anthesis and shown figure subtend few lateral flowers, 
and each potential dichasium this species remains commonly limited 
single flower. Some the apparent dichasia crus-galli also are 
reality (as their bracts indicate) not simple they seem, but must have 
been formed the condensation group dichasia whose lateral 
flowers aborted. 

the species illustrated figure each dichasium usually limited 
three flowers; the development new branches not repeated from the 
the lateral flowers. The repetition the dichasial pattern, 
which familiar (for example) the Crassulaceae, does occur some 
species Crataegus, such tomentosa. The sequence not very regular, 
however, and soon lost clusters short-pedicelled flowers closely aggre- 
gated and blooming approximately all together. 

The main branches the inflorescence, which are thus terminated 
dichasia, are aggregated rather irregular fashion upon central axis. 
The lower branches are subtended foliage leaves, those next above 
reduced leaves which may called bracts, the highest ones early de- 
ciduous bracts which resemble the prophylls. One may hazard guess that 
ancestral plant bore number characteristic dichasial inflorescences 
from the axils its foliage leaves. Such clusters would perhaps disposed 
along vegetative axis ‘‘racemose’’ fashion; i.e., those nearer the base 
would better developed and would flower earlier than those towards the 
tip. The present inflorescence would then have originated the condensa- 
tion the entire axis, with the reduction most its leaves bracts, 


use the term dichasium here its original sense: inflorescence which branches 
always ‘‘dichotomously’’ from beneath terminal (often abortive) flower. Some students 
today apply the term looser sense refer cluster composed dichasial ele- 
ments, however arranged upon main axis. for the prophylls, this expression also 
use the common sense the two bracts immediately below flower which terminates 
branch. They are named analogy, which may quite possibly false, with the 
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Explanation figure 
dichasia flowers opening simultaneously; more irregular groups. 
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and the aggregation many nodes, particularly the more distal ones. Such 
process must have been involved the formation the thyrse Syringa, 
which made similar elements. Many the the older bot- 
anists, such those Cornus, Viburnum, and Sambucus, are similarly 
understood. 


further reduction the lateral inflorescences one-flowered branches, 
outlined above for pruinosa, would result characteristic corymb 
raceme (in the usual sense these terms), provided that the order 
flowering the lateral branches preserved the acropetal (along 
the main axis) originally characteristic their relative development. Such 
mode derivation the racemose inflorescences has been suggested 
Parkin (1914) and Woodson (1935). Crataegus, however, the various 
dichasia inflorescence bloom approximately the same time, 
evident from figure Such slight differences appear may either 
direction. The same fact noticed the reduced inflorescence 
The individual flowers this species are disposed singly 
groups along the axis, and their flowering proceeds various directions. 
The cluster may simulate cyme, the terminal flower opening first; rarely 
does suggest corymb. 

The last point introduces another potent source confusion. cyme 
customarily defined inflorescence which flowers centrifugally. has 
escaped the notice many the definition-makers that such concept 
branches arise directly from common axis—unless consists only 
few flowers (typically three). The elementary unit from which 
inflorescences seem have developed the dichasium; the development 
three-flowered into many-flowered cluster may proceed (phylogeneti- 
repetition dichasial branching, each new unit arising from 
the axil prophyll preceding dichasium, and each dichasium flower- 
ing centrifugally. Sometimes inflorescence built pleiochasial rather 
than dichasial there may branches arising from pedicel 
and turn yielding whorls the next order. Such arrangements probably 
are derivative from earlier condition. But any case the order 
flowering must described for each cymule; although the entire cluster 
may called cannot said flower centrifugally whole. 
Only result extensive reduction and condensation may perhaps 
happen that cluster formed—as sometimes pruinosa—which corre- 
sponds the definition the textbooks. The lack attention the above 
seen the treatment the Allium and Pelar- 
gonium and the ‘‘heads’’ Cornus canadensis and florida, which 
(though umbels and heads are always defined centripetally flowering) 
are made dichasial monochasial units and flower whole neither 
nor centrifugally. 
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obvious that far too much weight has been attached descriptive 
botany the order which flowers open. This not morphological 
character all, nor does correspond any underlying morphological 
pattern. Flower-buds, like vegetative buds, may lie dormant; the time 
which they resume growth depends many factors. The meristematic 
region which ultimately becomes lateral flower the axil prophyll 
was derived from apical meristem which was once that level; the 
present apical meristem, which now becoming terminal flower some 
distance above the prophyll, also descended from this same mass 


Fic. Outline drawings (made with camera lucida) parts sections through unex- 
panded inflorescences Crataegus crus-galli danielsii. The central drawing composite, 
since median sections the three flowers were found different sections; the broken line rep- 
resents the attachment the central flower, which shown displaced. 


1939 


1939 


cells. Which the elder? this question has answer all, 
surely the lateral meristem older than the apical meristem above it,— 
irrespective which first matures into flower. Either may, fact, abort. 

These contentions are supported examination sections through 
unexpanded inflorescences. Figure shows portions inflorescences the 
same plant crus-galli var. illustrated figure gathered 
several dates early spring. Terminal dichasia and parts lateral 
clusters are visible. The right-hand cluster simulates dichasium but prob- 
ably (to judge from the number bracts) actually cluster like the 
apparently simple inflorescence interpreted above. 
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March stamens had become evident. All the flowers, which were closely 
crowded, were approximately the same stage. parenchymatous pith 
visible the pedicels, surrounded the provascular strands. Earlier stages 
are not available, but clear that terminal and lateral flowers 
dichasium, and even flowers representing several condensed dichasia, origi- 
nate practically simultaneously from one meristem. This should con- 
trasted with the usual statement that the axis cyme terminated 
flower, growth being continued flowers produced subsequently from 
the axils bracts below the terminal flower. 

Sections made late April differ little from those illustrated except 
for the presence the carpels. some dichasia the terminal flower has 
enlarged more than the lateral flowers; this not always true. the 
material studied (which was not abundant could have been wished) 
difference was evident among corresponding flowers different clusters 
inflorescence. This plant came into bloom, the manner indicated 
figure during the first week May. clear that the order which 
the flowers open influenced factors which are introduced late the 
ontogeny the inflorescence and which have necessary relation the 
morphological pattern which was organized. 

This inflorescence (and representative large number more 
less similarly derived clusters) may, explained above, represent 
half-way stage the phylogeny inflorescence; but cer- 
tainly cannot described corymb. conforms many the 
clusters called panicles, that unfortunate word having been used such 
variety ways that practically useless. Sargent saw, funda- 
mentally pattern, and might, fact, conveniently referred 
cyme, this term subjected the clarification and redefinition 
which needs. Since can shown that the introduction into morpholog- 
ical such terms ‘‘centrifugal’’ and ‘‘centripetal,’’ ‘‘deter- 
minate’’ and ‘‘indeterminate,’’ rests wholly philosophical rather than 
scientific basis, and since the order flowering little value 
morphological concept, clear that existing definitions cymes have 
mainly historical value. propose here redefine more less 
flat-topped compound cluster composed essentially dichasia pleiochasia 
(perhaps also monochasia, since the former types grade into this many 
this sense the inflorescence many species Crataegus 
(perhaps all) cyme; also those Cornus section Thelycrania, Viburnum, 
and Sambucus. The recognition the fundamental type from which par- 


This the ‘‘compound cyme’’ some current workers; the ‘‘simple cyme’’ being 
what here (and quite generally) called dichasium. Since the cyme may compounded 
many ways, each which deserves analysis, useful have both general 
term—the cyme the present definition—and more precise terms, such 
dichasium, indicate the elements the composition. 
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ticular cyme has been derived may require close study, because the 
tendency towards reduction the dichasia pleiochasia one-flowered 
branches and the aggregation such branches common axis; and 
because the flowers such unit clusters frequently bloom together. Such 
that Crataegus pruinosa can diagnosed only those who 
are familiar with the less reduced inflorescences related species. However, 
worth while have definition and concept which describe flower- 
clusters they actually are, even the cost some trouble applying 
them. 
New York GARDEN 
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THE CONCEPT INFLORESCENCE 


LEon CROIZAT 


previous article (Bot. Gaz. 103: 1942) the writer has re- 
viewed some the peculiarities the inflorescence the Euphorbiaceae. 
The present paper describes the intercalary inflorescence certain species 
the Celastraceae and Stachyuraceae, indicating generalities which pertain 
the and interpretation inflorescences general. 


THE INTERCALARY INFLORESCENCE 


the pages paper currently accepted classic the subject 
inflorescences, Parkin states (Jour. Linn. Bot. 42: 512. 1914) ‘‘In this 
paper new term introduced for that kind flower-cluster, the main axis 
which continues grow vegetatively after emitting the flowers. The name 
intercalary proposed for 

According this definition, inflorescence consists two 
members, both which are essential. One, supporting main axis (fig. 
continuing its vegetative apical growth after emitting lateral 
the other, certain number flower-clusters emitted 
(fig. Conceived these terms, inflorescence can arise 
only account the interplay main axis with the flower-clusters which 
this main axis yields and supports. Naturally, the definition such in- 
florescence essentially based interpretive and concept, not 
descriptive and static one. Under this concept the main axis visual- 
ized not separate entity but, together with the flower-clusters which arise 
from it, part the inflorescence itself. does not matter the concept 
intercalarity whether the main axis ceases growing immediately after 
emitting the last flower-cluster beyond it, neither does matter whether 
the flower-clusters themselves are cymes racemes, many few, simple 
compound, close remote from the growing point the main stem. All 
that matters this and under this definition the interrelation 
certain branches, essentially floriferous, with axis which essentially 
sterile. 

After having defined the inflorescence, stressing 
and interpretative concept, Parkin adds (op. cit., 514) seems futile 
quibble over the question whether the means the mode floral 
branching the flower-group itself. Custom has sanctioned the latter mean- 
ing.’’ This addition incompatible with the very definition 
and reveals that Parkin perhaps not master the fundamentals the 
issue with which professes deal. If, viewing interealary inflorescence, 
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attention focussed only upon the lateral flower groups (fig. 
being the ‘‘customary approach’’ the sense Parkin—the central axis 
(fig. bound neglected, which automatically destroys the per- 
ception the factors growth and position essential understanding 
interealarity. Anyone who follows the approach’’ fails 
grasp the importance the axis that binds into whole the flower-clusters, 
and, matter fact, does not pay attention this axis all, for 
not flower-group but essentially vegetative shoot. Accordingly, the fol- 
lowers the are ultimately bound visualize the 
individual flower-groups isolated cymes, racemes, spikes, and the like. 
doing they greatly narrow the scope study the inflorescence 
general, and are eventually thrown back upon descriptive concepts, taking 
each group flowers itself, and attempting define looks, 
neglecting the same time take into account the main axis which the 
keystone the floriferous structure. 

The voluminous literature that deals with inflorescences reveals that 
rule the approach the problem has far been ‘‘in the customary 
sense,’’ neglecting the structural and evolutionary side the issue, while 


attempting define the various kinds flower-clusters final and per- 
feet manner. This known impossible any one who has observed 


inflorescences with critical eye. Some workers, like Roeper (Linnaea 
believed that all inflorescences could easily segregated into two 
main groups duas autem magnas classes omnes inflorescentiae commode 
distribui possunt, quarum una inflorescentias terminales vel definitas, altera 
inflorescentias indeterminatas vel indefinitas complectitur’’), and advanced 
definitions which, although based error, have unfortunately had much 
influence upon botanical thinking general. Other writers, like Saint- 
Hilaire (Morph. Vég. 315-318. 1841) and Eichler (Bliithendiagr. 33-34. 
1875), have rejected the ultimate value the Roeperian findings, although 
failing them final Hy’s work (Rev. Gén. Bot. 
1894) lays down premises leading numerous definitions which 
have never been widely accepted, and matter fact are little 
tical value, despite their being accurate theory the whole. Only twice, 
the writer’s knowledge, has definitely been seen, the 
brothers Bravais (Ann. Nat. 291-348. 11-42. 
see especially 309, and footnote 27, 28) and Parkin. The find- 
ings these workers have been ignored, however, probably account 
the manner which they were presented, and the failure the 
part the Bravais and Parkin draw the necessary conclusions. this 
day—much the intuitive dissatisfaction every thoughtful botanist—a 
consideration the inflorescence generally follows the called ‘‘customary 
approach,’’ that is, emphasizes description the ultimate detriment inter- 
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pretation, stress being laid upon whether the isolated flower-cluster, for 
instance, raceme rather than cyme the like. Aside from the 
which accepts its main premise theory, this approach often has catas- 
results taxonomic practice, student endoctrined the 
tomary approach’’ being always baffled and bewildered the 
inflorescences which finds frequent nature and the herbarium. 

illustration the fundamental value the concept 
ity for any critical study floral axes, this writer likes refer here the 
belief Parkin, and Zimmermann (Bot. Centralbl. Beih. 
1935) that the single apical flower and the raceme are the origin 
all inflorescences. This theory easily refuted. interealary inflorescence 
which being reduced the manner shown figures ultimately ends 
with single apical flower, which shows that such flower may derivative 
well primitive. could objected that derivative terminal flower 
always separated from the underlying main axis articulation, hence 
that not truly terminal. This might true, but not necessarily so, 
because possible that the terminal flower arises from central meristem, 
and apical the strict sense the term, becoming single and articulate 
abortion the meristems lateral it. Naturally, such flower does not 
bespeak primitive condition, since arises reduction terminal 
cyme. Moreover, articulation may reduced practically lack- 
ing, when for instance pad Opuntia joint Euphorbia 
emerges from another without the intervening formation bud, the limits 
between constriction and articulation the narrower sense the term 
being indeed very tenuous. clear that the theory that the primitive in- 
florescence the single apical flower and the cymose raceme primarily rests 
upon the loose generalizations prevalent under the ‘‘typological ap- 
proach.’’ striking that neither Parkin nor Zimmermann should have felt 
the need take into consideration the possible presence and significance 
articulations. stringent consideration these peculiarities must find its 
place any work that attempts identify rameal structure, whether 
primitive derivative, sterile floriferous. 

This writer feels that too much importance given the descriptive side 
general morphology, firmly believing that this due subservience 
frames mind that, though valid the days Linnaeus, are now thor- 
oughly dead science. Under normal approach any form biological 
investigation, the subject, whatever its nature, should critically worked 
out before being defined, and its structural possibilities probed the utmost 
before its nature, whether ‘‘raceme,’’ ‘‘branch’’ ‘‘leaf’’ 
into words. difficult indeed see reason why botany should 
not follow mathematics the use concepts, comprehensive and often 
essentially undefinable, which are tested the practical solution problems 
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with absolute freedom from preliminary tiresome quibbling about defini- 
tions. proves impossible determine which one the in- 
florescence, whether the cyme the raceme the racemose cyme, for the 
same reason that proves impossible define clean-cut terms the attri- 
butes the absolutely primitive branch. Every discussion about primitive 
and derivative structures presupposes knowledge starting point 
evolution, and not only this, but the tendencies that may body 
away from such point. Obviously, the success ultimate definition 
concept motion and limits indispensable; this, most unfortunately, 
would still seem essentially repugnant much botanical thinking, 
definition and description rather than understanding and interpretation 
still being the main concern such thinking. Obviously study phylog- 
eny, including and aside from the inflorescence, essentially dynamic, for 
rests mainly upon investigation variations structural morphology. 
can soundly argued that the primitive flower the Euphorbiaceae has 
petals and sepals, and nearest that the Sterculiaceae and the Malvaceae, 
because can shown that that family belongs the malvoid plexus, and 
has evolved the main suppression and modification the organs 
within its flower. The case altogether different with inflorescences gen- 
eral, for them few patterns endlessly compose and decompose 
themselves, that which primitive for one family being derivative for 
another. Academic and ‘‘typological’’ discussions are here useless because 
every case must judged its own merits with broad understanding 
the issue whole and with mind free from the preconception, for in- 
stance, that apple rather than 

Recognizing the cogency needs and the ultimate necessity 
for broad definitions, this writer ventures suggest that the theoretically 
primitive condition the inflorescence that two meristems, one flower- 
bearing, the other vegetative, which meristems the very first may visual- 
ized forming dichotomous arrangement (fig. 5), only later establishing 
the normal and positional relationship branch and bud. the 
floral meristem this pattern gains the ascendancy and the vegetative one 
develops its side (fig. 6), basically sympodial pattern results, which 
pattern automatically reduced one apical flower should the lateral bud 
fail develop abort. If, the contrary, the vegetative meristem evolves 
first, the single lateral flower appears (fig. 7). combination these stand- 
ard growths yields any inflorescence from the simplest the most complex, 
the differential growth here barely outlined applying equally well 
such different axes the single-flowered scape and the terminal woody 
cymose raceme. While must admitted that the view here advanced 
essentially theoretical and pedagogical, this writer has good reason believe 
that has considerable practical bearing upon the systematic and 
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interpretation certain inflorescences the Rubiaceae, Ranunculaceae, and 
Podophyllaceae, all families which the interplay floral and vegetative 
primordia intimate and 

summarize this introduction: inflorescence primarily 
viewed and defined aggregate vegetative and floriferous axes, that 
is, structure usually (but not necessarily always) temporary nature, 
brought into being, together with the flowers themselves, for the sake 
reproduction. Certain elements this structure evolve first, others later, 
consideration differential growth, which involves both physiology and 
morphology, being required for rational treatment all these axes. The 
inflorescence, consequently, answers the definition and the concept 
pound organ modified endless details, being futile try define each 
modification itself and precise and absolute manner. The 
gradually passes into the the ‘‘single flower’’ becomes 
each one these terms being valid conventional description 
but certainly lacking the rigidity which the authors the past have sought 
impart them. The writer does not believe that the characterization 
the inflorescence which attempts present here wholly above reproach, 
that can cover every detail. feels, however, that affords ground 
definition and elaboration which the called approach’’ 
the study floral axes wholly unable provide. belongs 
every manner inflorescence principle; serious error, the con- 
sidered opinion the writer, regard special case the life history 
floriferous axes. 
SOME CELASTROID INFLORESCENCES 


Rehder’s excellent manual (Man. Cult. Trees Shrubs, ed. 560. 
1940) the keys cultivated Celastrus are based upon the characters the 
inflorescence. Celastrus scandens (Waxwork American Bittersweet) 
and angulata Maxim. are referred the heading: ‘‘F terminal 
panicle,’’ while five other species including the ubiquitous orbiculata 
Thunb. (Oriental Bittersweet) are keyed out under the note: 
axillary cymes often partly crowded into panicles.’’ These defini- 
tions are empirically correct and descriptively speaking altogether 
the coming discussion devoted interpretation the inflorescences 
orbiculata and scandens order bring out the nature the 
panicles and cymes which characterize the genus cultivation. 


Inflorescence orbiculata. The component members the in- 
florescence this species are two, variously adapted and modified will 
later seen. One supporting axis (‘‘main axis’’ defined Parkin), 
the other collection flower-clusters borne laterally and, generally, 
false apical position upon this axis (figs. 9-11). This inflorescence, conse- 
quently, interealary. 
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For convenience, the flower-clusters will here first. Each 
sists essentially group flowers which are articulate below 
the (that is, the lower end the axis which ends immediately 
the flower). Omitting details, interesting such but not taken 
review fundamentals, these clusters are arranged along the lines 
the pattern shown figure The rachis the cyme (fig. emits vari- 
able number lateral flowers, from but usually from the 
axils more less reduced bracts. Each flower emitted may bear its 
turn flowers from its pedicel. Anthesis the individual cluster takes place 
the conventional order, very nearly so. This means that the 
apical flower (fig. b”) opens first least contemporaneously with the 
flowers which terminate the lateral secondary pedicels (fig. Along the 
entire floriferous the contrary, the time anthesis answers the con- 
ventional definition racemose; that is, the lower flower-clusters the 
branch come into blossom first. 

The articulation the pedicel the flower more less marked, being 
comparatively obscure (sometimes very much so) under the apical flower 
free-grown and robust The flower-cluster itself originates 


articulation this and similar cases generally bespeaks time lag arrest 
growth. lag yields oftentimes mere constriction; full stop actual potential 
bud-structure. has been pointed out elsewhere this paper, not certain that con- 
strictions and true articulations are always separable, the vigor the shoot—in all that 
the term implies—having direct bearing upon the matter. might added that the 
bud-seales show definite differential growth certain plants (for instance, Callistemon 
speciosus, the well known but only arrested growth other ones 
(Euphorbiaceae and The time-honored argument whether the 
cataphyll due differential growth arrested growth can easily settled any way 
debater chooses, merely studying certain plants preference others. 


Explanation figures 1-11 


interealary inflorescence and its components: supporting main axis (in 
the sense lateral flower-clusters. The heavy shaded line separates the two 
components. Evolution single terminal flower from intercalary in- 
florescence apical bud. The abortive flower and bud are merely outlined fig. 
Floriferous and vegetative meristem (a’) the theoretical beginning the in- 
florescence. Fic. Condition arising from the prevalent development the floriferous 
meristem. apical flower (a) established, the vegetative meristem (a’) yielding 
lateral, ultimately sympodial arrangement. Condition arising from the prevalent 
development the vegetative meristem. lateral flower produced, the main axis 
its apical growth. Lateral cymule Celastrus orbiculata: 
rachis (main floriferous axis the lateral apical flowers; central (true 
apical) flower; vegetative bud above flower with double articulation; nor- 
mal articulation; abortive flower responsible for the double articulation 
Cymules absolutely lateral upon indefinite (free-growing) sterile shoot. 10. In- 
derived reduction and adaptation the preceding; the cymules crowded 
racemose manner toward the inhibited apex the shoot; abortive apex the shoot. 
11. derived further reduction and adaptation the two 
borne within leafless bracteolate raceme, often growing upon old wood (hence 
abortive apex the shoot. 
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immediately below dormant bud (fig. and subtended leaf 

tionally defined compound cyme more less advanced state 
reduction. This reduction nowhere better evidence than upon those 
flowers which are borne upon axis having double articulation (fig. d). 
This double articulation arises elimination flower (fig. immedi- 
ately below the apical one. 

The modifications undergone the supporting main axis, that is, the 
branch which the lateral flower-clusters are jointly borne (‘‘main 
the inflorescence Parkin) are fairly extensive. This branch 
presents three patterns the main, follows: (a) The branch leafy 
throughout, bearing the flower-clusters mostly the base (fig. 9); (b) The 
branch leafy, sterile the base, but toward the apex bears flower-clusters 
subtended more less evolute bracts (fig. The branch much 
shortened, bears bracts and flower-clusters throughout, and often appears 
old wood clear position (fig. 11). this case especially, 
the lowermost flower-clusters may reduced one two flowers. 

The significance these modifications for the usual definition in- 
florescence worth noticing and far-reaching. the first case, the conven- 
tional student the inflorescence merely visualizes lateral cymes borne upon 
sterile shoot (‘‘axillary the manuals). the second, such 
observer begins see short branchlet ending with racemose panicle 
(‘‘flowers often partly crowded into panicles’’). the third and last case, 
this onlooker soars the final perception full-fledged panicle. Taxonomi- 
cally speaking, these visualizations are above reproach and, far they 
are descriptively intended, fairly sound. the other hand, eritically ap- 
proached, all these cymes, partial racemose panicles, and full panicles are 
merely adaptations the same fioral pattern, that is, aspects which cannot 
absolutely defined their own right, and even less presented the atten- 
tion classroom without pertinent comment and less 
interesting notice how taxonomists and descriptive botanists general, 
being faced with cases, apply the concept even 
when they are not informed the fact that this concept has been formu- 
lated, long last, print. The taxonomist who describes the inflorescence 
orbiculata ‘‘axillary only sees the lateral flower-clusters, 


Although the fact has immediate bearing upon the subject hand, may 
mentioned here that abortive inflorescences homologous their position with those 
Celastrus (see Hydrolea, Prinsepia, Poncirus, and Crataegus) appear 
thorns. Thorns this origin and nature cannot neglected any exhaustive physio- 
logical and phylogenetic study floriferous axes; their study yields addition valuable 
systematic clues. Interesting investigations, far untouched the knowledge the 
writer, await those interested these structures and their life history. 
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abiding thereby what Parkins accepts the ‘‘customary definition 
When this taxonomist, the contrary, sees the flowers 
the same species being ‘‘crowded into panicles,’’ implicitly rejects 
the customary definition and accepts self-evident, this time 
visualizing whole the flower-clusters together with the ‘‘sterile 
which binds them. view this evidence, the writer needs not emphasize 
once again the practical value the concept intercalarity for 
description and interpretation all manner inflorescences. The inflores- 
cence prime component much work, which explains why 
authors not familiar with the workings happen write 
laboriously and not always happily, striving ‘‘define’’ floral patterns 
which, instead being proteiform and confusing are indeed very simple. 
the same neglect 

The manner growth the branch which supports the lateral flower- 
clusters orbiculata repays When first appears this branch 
has fairly definite herbaceous texture. Soon, however, turns woody, thus 
shedding the usual habit rachis acquire that true branch. the 
wood matures, the dormant buds develop the full, often even promptly 
bursting into growth the growing apex the branch happens cut off. 
Naturally, marked difference habit noticeable the same plant seen 
the spring the fall the year. When flowering begins, casual 
observer sees ‘‘racemes’’ with herbaceous green but when the 
fruits are ripe, this same observer aware only the existence 
the rachis having become then permanent, definitely woody 
branch with manifest bark. Nothing better than this fact proves the ulti- 
mate futility trying define inflorescences without taking into 
their life history and structural possibilities. 

has been seen, the branch which supports the lateral flower-clusters 
orbiculata usually rachis-like (figs. 12, 13), ending with abortive 
tip. This abortive tip may become fused more less extensively and inti- 
mately with the base the nearest flower-cluster (fig. 12, stand out 
free (fig. 13, Under moderate magnification this inhibited tip may 
seen surrounded crowded bracteoles (fig. 12, covered 
glomerulate structures (fig. 13, suggesting flower buds. This tip, con- 
vegetative floriferous, and deciduous abscission layer ap- 
parently homologous with that which active the tip the branchlets 
Ulmus and Tilia. 


different from that which takes place Lilaea (see Campbell, Ann. Bot. 12: 1898; 
Arber, Ann. Bot. 617-627. 1940), although the fusion much more intimate the 


latter than the former case. The writer hopes return the subject dealing with 
and carpels. 
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Inflorescence scandens. The inflorescence the waxwork 
defined terminal panicle. consists (fig. 14) rachis with 
prevailing herbaceous texture, capped rule apical articulate 
flower, and bearing the sides more less numerous compound 
This raceme the conventional sense because its main axis 
(rachis) ‘‘definite,’’ that is, ends with flower. The individual flowers 
this raceme, moreover, tend open open cymosely, that is, the apical 
flower the main axis (rachis; fig. 14, and the lateral cymules (fig. 
14, a’) come into blossom practically the same time. this respect the 


waxwork differs from the oriental bittersweet. noticing the fact, the writer 


12. Upper extremity the inflorescence Celastrus orbiculata the pattern 
shown figs. and 11. The abortive (inhibited) tip surrounded bracteoles 
and tends fuse with the base the nearest lateral vegetative 
buds. 13. Same inflorescence that shown fig. 12. The abortive tip (a) free 
and bears minute flower-buds. subabortive vegetative bud, normal one. 
14, Inflorescence scandens forming terminal raceme. growing point; 
a’, apical flowers. 15. Inflorescence Stachyurus yunnanensis. 


feels impelled add that the time opening the flowers not, has 
long been believed, primary criterion which judge the nature 
inflorescence. Pertinent data the causes that may influence such open- 
ing will read, for instance, Stout’s account the floral behavior the 
Avocado (Mem. Bot. Gard. 1927). This does not 
support the belief that the oldest flower cluster necessarily blossoms 
first, which was Roeper axion his classical but erroneous 
definitions. 

Inflorescences the waxwork may found which depart from the pat- 
tern just described. This writer has collected several them, now preserved 
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the herbarium the Arnold Arboretum. The arrangement these in- 
florescences the main that the bittersweet (fig. that is, the flowers 
are borne flower-clusters occupying lateral position upon otherwise 


freely growing branch. The leaves subtending these clusters are reduced 
size, tending become bracteal and mostly caducous. The buds that subtend 
the clusters are somewhat reduced and probably abortive, which not neces- 
sarily the case with the bittersweet. The significance this difference not 


apt great, for the progressive abortion apparently vegetative buds 
normal occurrence the robust terminal panicles certain Rutaceae 
(witness Phellodendron), and may indeed looked for all kinds 
floriferous axes (see fig. 13, b). One the abnormal inflorescences 
scandens collected this writer consists single lateral appear- 
ing otherwise perfectly sterile shoot. 


Viewed its essentials, the racemo-cymose inflorescence the waxwork 
(C. scandens) differs from the inflorescence the bittersweet 
(C. orbiculata) one respect only. the latter the axis which bears flower- 
clusters endures branch throughout; the former this axis fully and 
finally adapted floriferous functions. far macroscopical investigation 
reveals, this adaptation consists (1) change the nature and 
the axis supporting the flower-clusters. This axis, noticed, true 
branch with normally living vegetative buds orbiculata, manifest 
rachis with abortive buds scandens; the former the formation 
bark-tissues and secondary woody, perhaps somewhat slowed first, 
ultimately unchecked the latter, the contrary, this formation ap- 
parently much reduced, not actually stopped; (2) relocation the 
apical growing point. This point located the apex the 
inflorescence orbiculata, the main axis usually continuing its evolution 
length after scandens, the contrary, the growing 
point (fig. 14, located under the other words and 
tively speaking, the stream further growth runs through the inflorescence 
the oriental bittersweet, but leaves aside the waxwork. 


THE TAXONOMIC SECTIONS STACHYURUS 


fundamental contribution Stachyurus (Jour. Botanique 12: 253- 
255. 1898), Franchet published two sections, Callosurus and Gymnosurus, 
which characterized Callosurus—Racemes peduncled the 


axil persistent leaves Gymnosurus—Racemes sessile the axils leaves 
deciduous before flowering. 


The attention this writer was invited these characterizations 
investigator Stachyurus who had found reason suspect that Franchet’s 
sectional key could not properly handled unless were elucidated beyond 
the usual requirements taxonomy. 
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The inflorescences yunnanensis Franch. (type-species Sect. Cal- 
losurus) and chinensis Franch. (the best known species Sect. Gymno- 
surus) revealed glance interealary tendency. the former the later- 
ally borne spicate racemes are subtended leaf normal shape and size 
(fig. 15) this leaf not affected the evolution the inflorescence, and 
persists. the latter, the part the branch bearing the lateral inflorescences 
shows incipient specialization, that the leaves subtending these inflores- 
tend become bracts and prove ultimately deciduous; this 
arrangement, course, suggests condition which may ultimately lead the 
establishment inflorescence like that the bittersweet (fig. 9). Under- 
stood with reference what normally happens inflorescences, 
the key Franchet could readily interpreted and used. This key relies 
bottom upon tendencies rather than upon fixed characters. Stachyurus 
there begins appear tendency toward the specialization any shoot 
axis’’ the sense Parkin) which happens bear lateral inflores- 
This shoot portion shoot its essence full-fledged sterile 
axis yunnanensis; the growth flower-clusters upon takes place, 
were, accidentally, without definite interrelation being established be- 
tween the shoot and the lateral inflorescence unless position, the 
latter happening grow upon the former. chinensis, the contrary, 
the shoot begins react immediately and directly the inflorescences, its 
leaves behaving like deciduous bracts. sequel this evolution would 
provided third species (unknown far Stachyurus) which the 
shoot should become rachis carrying terminal thyrsoid inflorescence this, 
has been seen, being realized Celastrus scandens. That the tendency 
toward interealarity barely outlined Stachyurus was confirmed the 
fact that certain specimens chinensis the herbarium retained some 
their leaves even under inflorescences full fruit. Investigation the 
herbarium material available also suggested that the age the shoot might 
have some influence upon the retention the leaves. This worth noticing, 
for may suspected that the specialization floriferous axes, certain 
least, directly influenced the degree maturity the wood. 
orbiculata, for instance, short racemes appear more 
abundant old stems, especially the base the main leaders, and 
other genera Hydrolea, Poncirus, Crataegus, ete.) the wood 
the seasonal growth bears only thorns, that is, which are 
reality flowerless inflorescences. 


SOME CONSIDERATIONS THE EVIDENCE 


the strength the facts here and the conclusions which 
they suggest may stated that essential under- 
standing all manner inflorescences. may affirmed likewise that 
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actually impossible construct definitions fit every kind inflorescence, 
The terms raceme, cyme, panicle, thyrse, and the like have comparatively 
tenuous descriptive value which, while useful, cannot afford solid 
ical ground for study floriferous axes. This because real dividing- 
line can drawn among these structures; pure loss time argue, 
this genus—one among thousands—whole axillary branches, leafy first, 
are turned degrees into bracteate panicles, which their turn become 
Mier’s attempt present elaboration the 
Winteraceae (Contr. Bot. 1861) based the main upon the 
position and the aspect the floriferous axes immediately seen 
radically mistaken anyone who informed the fact that 
rampant this family. both the morphologist and the taxo- 
nomist are bound ease their task accepting the fact that, while 
necessary and proper define the inflorescence, even more desirable 
interpret it. The sterility much far written the subject, the writer 
believes, due overemphasis the descriptive side. feared that 
such works the Philosophia botanica Linnaeus and the Versuch 
Goethe have exerted influence altogether out proportion their 
value popularizing definitions which, used the classroom with- 
out due qualifications, have canalized the thought and the imagination 
several generations students, our own included, manner ultimately 
disturbing free investigation. the most definite sense these works are 
propaganda, for they assume proved precisely that which stands need 
investigation, and stress the material shape objects while obscuring 
their inner substance. 

The attempt recently made Grégoire (Cellule 47: 337-339. 1938; see 
the discussion Spiraea) draw sharp distinction between true branches 
and floriferous axes too dogmatic, for the differences postulated this 
author are invalidated fact the presence endless intermediates be- 
tween the extremes upon which his conclusions are made rest. The inflores- 
cences Celastrus, less than those Sabia and countless other genera 
flowering plants, furnish visual evidence the effect that branch, that is, 
permanent woody structure, can become degrees rachis which 
temporary and subherbaceous organ. may suspected that permanency 
one the fundamental attributes the contrasted with 
other structures which happen resemble it. Accordingly, the concept 
function cannot, this writer’s firm belief, rejected drawing 
comprehensive and true definition living structure. The now secular 
not promptly disposed the greatest benefit mor- 
phology and botany general understanding the fact that apple 
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and have functions that set them aside both from ‘‘branch’’ and 
There can morphology without physiology. Grégoire’s attempt 
taking stand the strength laborious microscopical studies 
which are invalidated direct observation suggests that 
broad familiarity with living plants prerequisite ultimate specialized 
investigation, and that the botanical garden adjunct the university 
has lost none its ancient eminence. among mathematicians 
that the proper statement equation practically tantamount its solu- 
tion. not less true botany that the proper choice the material for 
investigation assures results. voicing certain Grégoire’s 
conclusions, the writer far from associating himself with those who dismiss 
the work this investigator hardly worthy attention and basically 
erroneous. Grégoire’s sins dogmaticism are less failure the man than 
embracing both him and his detractors. great deal Grégoire’s 
work worthy careful study. 


SUMMARY 


The interealary inflorescence illustrated with reference actual 
tures species the Celastraceae and Stachyuraceae, and the value the 


emphasized. The works Parkin, Zimmermann, Grégoire and others are 
briefly noticed, and the conclusion drawn that confusion often made 
between the descriptive and the interpretive side the study flower- 
ARNOLD ARBORETUM, UNIVERSITY 
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FLOWER FORMS AND GROUPS 
ALFRED GUNDERSEN 


HISTORICAL NOTES 


The terms Dicotyledones and Monocotyledones were used John Ray 
1703 for his subdivisions herbaceous flowering plants. Linnaeus used these 
names only seeds. Laurent Jussieu 1789, the vear 
the French Revolution, made Acotyledones, Monocotyledones, and Dicotyle- 
dones his principal groups plants; the last included conifers, while 
were placed under ferns. Candolle adopted the form Dicotyledoneae like 
Jussieu, began with Ranunculaceae. find families where some 
the organs become consolidated, and consequently seem disappear. refer 
them lower rank,’’ wrote. Today would say ‘‘to higher 
Candolle added Let one imagine attach the least importance the 
Brongniart introduced the names Angiospermae and Gymno- 
spermae sub-groups Dicotyledones. Alexander Braun 1864 made the 
great improvement subordinating Monocotyledones and Dicotyledones 
under Angiospermae. 

Bentham had collaborated Candolle’s Prodromus, and the Bentham 
and Hooker sequence families closely followed that work, 
especially the beginning. Their Polypetalae (1862-67) included three 
series with ‘‘cohorts’’ follows: 

I—Ranales, Parietales (inel. Cistus and Papaver), Polygalinae, Caryo- 
phyllinae (inel. Frankenia and Dianthus but not Chenopodium), Guttif- 
erales, Malvales. 

Myrtales, Cucurbita), Ficoidales (inel. 
Cactus and Mesembryanthemum), and Umbellales. Polypetalae were fol- 
lowed Gamopetalae and Monochlamydeae Euphorbia). 

ledons with apetalous groups. His arrangement was approximately fol- 
lowed Engler. The orders the Engler-Diels Syllabus 1936 are: 

Nineteen apetalous orders, then Centrospermae (incl. Mesembryanthe- 
mum and Dianthus), then Ranales, Rhoeadales (inel. Papaver), Sarraceni- 
ales, Rosales, Pandales, Geraniales Sapindales, Rham- 
nales, Malvales, Parietales Cistus, Frankenia and Passiflora), 
Opuntiales, Myrtiflorae, and Umbelliflorae, followed Sympetalae (inel. 
Cucurbita). 


Brooklyn Botanie Garden Contribution No. 98. 
The plates are published the expense the author. 
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Bentham and Hooker placed apetalous forms the end, Engler the 
perhaps intermediate position may better. Bentham and 
Hooker had Dianthus near Frankenia, Engler placed near 
possibly both connections may right. Earlier botanists had Cistus and 
Papaver near together, but Engler placed them far apart; various recent 
systems have preferred the earlier arrangement. 

Hallier emphasized the importance considering all characters. Bessey, 
Warming, Wettstein, Hutchinson, and many others have made important 
suggestions. 

Rendle’s modification (1925) the Engler system returns various 
respects the Bentham-Hooker arrangement. For example, Papaver and 
Cistus are near together; likewise Cactus and Mesembryanthemum, Rosa 
and Myrtus, Passiflora and Cucurbita. 

Burtt-Davy (1937) considered desirable have system which 
orders are arranged into larger groups. His three subclasses, Amentiferae, 
II. Polystemonae, III. Oligostemonae, are divided into divisions, subdi- 
visions, cohorts, and orders. begins with Garrya, Leitneria, and Juglans. 


DIRECTIONS EVOLUTION 


Lotsy 1911 wrote that long not know the origin angio- 


sperms phylogenetic arrangement the dicotyledons cannot thought 
of. But Darrah (1939) the origin the flowering plants 
longer ‘‘an abominable mystery,’’ Darwin had said, but rather ab- 
sorbing problem with many new facts hand. Copeland wrote 
1940: group assigned its true place, becomes inextricable: 
every character studied increases the certainty the assignment. Within 
decade two there should few families left guess.”’ 

present herewith outline possible directions evolution 
the numbers parentheses refer the notes which follow. 


Vegetative Parts: Stem from woody herbaceous. Vessels from scalari- 
form pitted (1). Leaves from evergreen deciduous. Leaf venation from 
palmate pinnate (?). 


Inflorescence and Flowers: From solitary flowers dense clusters. 
From large flowers small. From convex receptacle 


Sepals and Petals: From parts alike different. From many parts 
few. From separate united (2). From spiral arrangement (3). 
From regular irregular. 

Stamens: From many few. From clustered many few (4). From 


hypogynous epipetalous. Filament from broad narrow. Connective 
from projecting not projecting (5). 


‘ I 
1943 
a 
$e 
Z 
a 


Carpels: From many few (6). From separate united. From ovary 

superior inferior (7). Style from absent present. Placentation from 
basal parietal apical, axile, central (8). 

Ovules and Seeds: Ovules from few many, one (9). Endosperm 
from present absent. Embryo from straight curved. Seedcoats from 
two one. 

(1) Chalk 1937 listed families with some genera having vessels with 
pits; the present charts Cretaceous families are 
ten these are the same, namely: Magnoliaceae, Lauraceae, Hamamelida- 
ceae, Platanaceae, Betulaceae, Fagaceae, Theaceae, Celastraceae, Cornaceae, 
and seems certain that great diversity flower 
tures must have had long history. (2) majority dicotyledons have 
separate petals; separate sepals are the exception and occur chiefly the 
Magnolia, Cistus, and Papaver groups. (3) Sprague (1925) expresses dif- 
ferent idea. (4) Wilson (1942) points out that the clustered stamens, 
Tiliaceae, Hypericaceae, Myrtaceae, may the remains former 
staminate branches. (5) Several conifers, Drimys, Talauma, Platanus, some 
Euphorbiaceae, Viola, Asarum, and also Artemisia, have projecting con- 
nective; the spore-bearing part Ophioglossum seems suggestive. (6) 
flowers and especially flowers dense clusters there not room for 

many carpels. (7) The close connections Rosales Myrtales, early fossils 
Myrtaceae, Cornaceae, and Caprifoliaceae, also the otherwise primitive 
characters flowers Cactaceae, tend reduce the importance the char- 
acter inferior ovary classification. (8) Flowers with axile placenta- 
tion often have parietal placentation the bud. (9) Robinson (1904) ex- 
plains polyspermy entomophilous character, while single ovule often 
characterizes wind-pollinated plants. 


GROUPS DICOTYLEDONES (PLATE 

Wernham (1913) and many others ‘‘Sympetalae should 
not exist separate group natural system classification.’’ This ap- 
plies all probability also divisions such Woody vs. Herbaceous 
Dicotyledones, Axis-flowers vs. Cup-flowers, Polystemonae vs. 
Oligostemonae. Smaller groups seem more likely lead toward natural 
classification. number links between families may noted 
Papaveraceae, Cactaceae, Aizoaceae, Frankeniaceae Caryophyllaceae, 
Passifloraceae Aristolochiaceae, Betu- 
laceae, Cornaceae, Euphorbiaceae Menispermaceae, 
Theaceae Cyrillaceae Ericaceae. 

Linnaeus his Philosophia Botanica (1751) said that plant affinities 
spread out like regions map. least three dimensions would seem 
necessary indicate relationships, one for time. Candolle said dia- 
grams are good explain opinion, bad when taken facts. Chamberlain 
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said diagram very definite, often too definite, represents guess real 
relationships. Many diagrams the plant world flowering plants have 
been made, for example Giseke 1792, Augier 1801, Engler 
1897, several Wettstein, Bessey 1914, Hutchinson and Mez 
1926, and Tippo 1938. 

The present tentative charts and outline may considered some- 
what modified form Rendle’s arrangement, part intermediate between 
the Bentham-Hooker and the Engler systems. But take from Hallier, 
Bessey, Hutchinson, Eames and others the Magnolia group the most 
satisfactory beginning. That need not mean must ancestral all other 


groups. 


Magnolia Group (Five Orders). 
Flowers often large, parts separate, spiral arrangement frequent, sta- 
mens usually many, often many and separate, single. 
Perianth parts separate. 
Magnoliales: Magnol (Magnolia parviflora), Calyean (Calycanthus flori- 
dus), Menis (Menispermum dahuricum), Laurae (Benzoin aestivale). 
Ranales: Nymph (Nymphaea candida), Ranun (Trollius 
Sepals united. 
Rosales (carpels separate) alba). 
Hamamelidales (carpels partly separate) Hamam (Liquidambar styraci- 
flua), Platan (Platanus orientalis). 
Leguminosae (carpel single, fruit Legum (Clitoria ternatea). 


Betula Ulmus Group. 
Trees shrubs, flowers small, apetalous, sexes usually separate, stamens 
often mostly wind pollination, united single, seeds 
usually few one each flower, long interval between pollination and 
fertilization, chalazagamy frequent. Wind-pollination now general not 
effective among the diversity tropical vegetation, but may have been 
former ages with probably less diversity forms. Classification not satisfac- 
tory. 
(Broussonetia 
Fagales (inel. Casuarina?) Betul (Betula (Castanea 
mollissima 

Juglandales (inel. Myrica and Juliania, all near Juglan 
(Juglans Sieboldiana). 

Proteales, Santalales 


Cistus Group. 
Spiral imbricate arrangement frequent, sepals usually separate, sta- 
mens often many, placentae usually parietal, that is, separate, endosperm 
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usually present, aril frequent, seeds usually many each flower. 
Placentation mostly parietal. 
Cactales (incl. Aizoaceae with mostly axile placentation) 
(Opuntia stricta), Aizo (Mesembryanthemum 
Salicales: Salic Caprea). 
Cistales: (Helianthemum canum), Tamar pentandra), 
Franken (Frankenia Jamesii). 
Papaverales (mostly herbaceous, more specialized than Cistales). 
Passiflorales (stamens and ovules few, 
flora alato-caerulea). 
Placentation axile. 
Theales: Theae (Franklinia 
Aristolochiales: Arist 
Sarraceniales, near Aristolochia according MacFarlane (1908). 
Sepals usually united, placentation mostly axile. 
Malva Group. 
Hairs often stellate, stamens often bundles, each carpel often one- 
seeded, fertilization (?), endosperm abundant. 
Malvales: Tiliae (Tilia tomentosa), Stereul (Theobroma Cacao). 
Euphorbiales (which Euphorb (Phyllanthus 
Geranium Group. 
Stamens mostly two whorls, hypogynous, disk frequent. 


Rutales (Nearly all woody plants, lvs. compound, oil glands): Rutae 
(Ruta 


Celastrales small, often ptd, stamens one whorl): Celast 
(Euonymus yedoensis). 

Sapindales Sapin (Koelreuteria paniculata). 

Geraniales (mostly herbaceous, 


Myrtus Group. 
Calyx lobes often very small, ovary inferior. 
Myrtales: Myrtae (Myrtus communis), Onag 
Umbellales: Cornae (Cornus mas). 
Garryales? 


(Fuchsia speciosa). 


Dianthus Group. 
Mostly herbaceous plants, stem with vascular bundles usually seattered, 
flowers mostly apetalous, placentation central basal, embryo often 
Caryophyllales: Caryo (Cerastium arvense), Portul (Portulaca grandi- 
flora). 
Polygonales, Chenopodiales: Amaran (Deeringia celosioides), 
haps Piperales. 
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GROUPS DICOTYLEDONES (PLATE 


Plate Correction: Underline (Cretaceous). 


Parts the following mostly sympetalous, two staminate 
whorls, carpels more than two. 
Cistus Group. 
Cistales: Fouquier splendens). 
Passi Passiflorales: Caricae (Carica Papaya), (Fevillea trilobata). 


Ebenales: (Diospyros Virginiana), Sapotae (Achras Sapota), 
Symploe (Symplocos tinctoria). 


Geranium Group. 

Cleth (Clethra alnifolia), Diapen (Shortia galacifolia), 
Epacrid obtusifolia), Erie (Erica cinerea), (Vae- 


Dianthus Group. 
one- Primulales: Plumbag (Acantholimon glumaceum), Primul (Primula 
obconica), Theophr (Theophrasta 
Plantaginales (?): Plantag (Plantago lanceolata). 


Flowers sympetalous, staminate single, carpels mostly two 
Fraxinus Group. 


Many herbaceous, fis often zygomorphic, stamens epipetalous, ovary 
> 
superior. 


Gentianales: Apocyn oleander), (Periploca graeca), 
Gentian (Gentiana macrophylla), Logan officinalis), 
(Forsythia intermedia). 

Solanales: Solanae (Solanum Dulcamara), (Ipomoea tricolor), 
Gesner (Saintpaulia ionantha), Serophul (Antirrhinum majus), 
Acanth (Acanthus montanus). 

Verbenales: Borrag (Myosotis alpestris), Labiat (Iboza riparia), Pole- 
mon (Phlox paniculata). 


Rubia Group. 

Flowers mostly small, dense clusters, ovary 

Rubiales (many characters like Umbellales): (Pentas carnea), 
Dipsae (Scabiosa caucasica). 
Campanulales (flowers often large, flive Campan (Campanula 
rotundifolia), Brunon (Brunonia australis), Gooden 

ovata). Classification not satisfactory. 

per- Asterales: Compos (Senecio fulgens). 
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SUMMARY 


This paper presents number problems regarding evolutionary trends 
the Dicotyledones. The flower structures illustrated show facts; their 


arrangement ideas. Sprague (1925) says, ‘‘until the orders themselves 
have been placed synthetic basis, great progress can made the 
circumscription the higher natural groups.’’ 

California, for information about fossil plants, and Miss Maud Purdy, 
staff artist the Brooklyn Botanic Garden, for the illustrations, nearly all 
which were made from living plants. 

For comprehensive list references see Turrill, Taxonomy and 
phylogeny. Part Bot. Rev. 1942. 
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DESCRIPTIONS TROPICAL 


CUMMINS 


The Uredinales reported this paper were collected, for the most part, 
Mrs. Mary Strong Clemens New Guinea and Hansford 
Jganda. The type specimens are deposited the Arthur Herbarium. Speci- 
mens collected Hansford and Nattrass are also the Herbarium the 
Imperial Mycological Institute. 


Aecidium hansfordii Cummins, sp. nov. (fig. 
subepidermalibus, lenticularis, 200—300 latis, altis, sine 
brunneis usque diam. plus minusve dense aggregatis, cupulatis, 
mm. diam., margine recurvato; cellulis peridii cuboideis, ellip- 
soideis vel oblongis, 18-29 pariete interiore minuteque verrucoso 
exteriore levi 1.5-2 aeciosporae globoideae, ellipsoideae vel 
verruculosa, er. 

Plectronia (Canthium) vulgaris, UGANDA: Entebbe Road, July 1939, 
Hansford 2486, November 1940, Hansford 2925 

The this species are striking appearance section and ap- 
pear stained, with the hymenial layer golden, the mass spermatia 
paler, and with clear golden-brown layer just beneath the epidermis. This 
layer homogeneous, with much the color and appearance resin and ap- 
pears solidified exudate some kind. 

differs from plectroniicola Henn. and incom- 
parabile Syd. because the presence pyenia and because smaller 
aeciospores. incomparabile also distinct because causes marked hyper- 
trophy. Other species described Plectronia have the walls the aecio- 
spores thickened 


Markham valley, Kajabit Mission, Sept. 11, 1939, Clemens 
10690. 

Dr. Merrill determined the host (sterile) 
and think Peristrophe sp. aff. bivalvis (L.) Merr. The only other 
possibility Hypoestes sp. but think not.’’ 

The aecia hypoestis are described (Ann. Mye. 29: 175. 1931) 
pyenidia This true the smaller 
spots the Clemens’ collection but older infections the aecia lack any 
regularity arrangement and loose groups with diameter 
much 1.5 em. The pyenia mainly the under side the leaf, which 
also true Sydow’s species. There appear differences micro- 
scopically. 


Journal Paper Number 77, the Purdue University Agricultural Experiment Sta- 
tion. Contribution from the Department Botany. The fifth article this series was 
published Bull. Torrey Club 70: 68-81. 1943. 
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hypoestis was described cumingiana and floribunda from 
Sur Narvacan, Philippine Islands and has not been reported 
from other regions. 


Aecidium magnipycnium Cummins, sp. paucis, epiphyllis, 
profunde immersis, rufo-brunneis, latis, altis. Aeciis 
hypophyllis, flavidis usque mm. diam. plus minusve laxe 
aggregatis, cupulatis vel breviter cylindraceis, albidis vel pallide flavidis, 
margine erosis, 0.2 mm. diam., profunde immersis; cellulis peridii oblongo- 
interiore plus minusve grosseque rugoso aeciosporae ellipsoideae vel 
late ellipsoideae, 15-23 23-30 membrana er. vel apicem 2-3 
er., hyalina, verrucosa. 

Clematis sp. probably papuasica var. pubescens, GUINEA: 
Sattelberg, Nov. 24, 1935, Clemens 964, 19, 1935, Clemens s.n., 
Mar. 1936, Clemens 1951a, Mar. 13, 1936, Clemens s.n.; unzaing, June 
29, 1936, Clemens s.n. (TYPE), July 16, 1936, Clemens 3644, Aug. 14, 1936, 
Clemens 3874; Amieng, May 1941, Clemens 

This species has long narrow pyenia which arise deep 
within the mesophyll, usually adjacent the vascular elements, and extend 
upward the upper epidermis. color they are reddish brown and usually 
appear parasitized abortive. The aecia are deep-seated also, arising 
just beneath the palisade layer. Not uncommonly they develop the old 
pyenia and then extend almost completely through the leaf. The walls the 
aeciospores are usually slightly thicker apically but this variable. 

Because the apically spores, the deep-seated sori, and es- 


pecially the large pyenia magnipycnium appears not closely related 
any rust Clematis. 


Aecidium morobense Cummins, sp. nov. Pyenia amphigena, subepi- 
dermalia, conica, diam., paraphysata. Aecia epiphylla, profunde 
immersa, non vel vix exserta, diam., flavo-brunnea, maculis 
rufo-brunneis leniter usque 1.5 em. diam. cellulis 
peridii ellipsoideis 40-55 membrana ubique levi; 
aeciosporae variabiles, praecique oblongae vel oblongo-ellipsoideae, api- 
cem rotundatae, vel acuminatae, 35-56 membrana flavo- 
brunnea er., apicem basim er. subhyalina, moderate 
verrucosa. 

sp., New Morobe: Yunzaing, Aug. 15, 1936, 
Clemens 3885 (TYPE). 

This species macroscopically similar Aecidium Cum- 
mins but the apically thickened spores are quite different and more like those 
described for puspa Racib. and elaeocarpi Racib. There lateral 
adherence into horizontal strata such noted for elaeocarpi both 
Raciborski (Bull. Aead. Cl. Math. Nat. 1909: 276) and 
Cummins (Mycologia 33: 388. 1941). The spores are also less regularly ob- 
long, somewhat shorter, and the peridial cells are smooth. The are 
similar all these species and all cause hypertrophy the host, but this 
less pronounced morobense and elaeocarpicola than puspa 
elaeocarpi. 
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There are spots one leaf which appear old telia and structures 
were found which are probably teliospores. They measure approximately 
are ellipsoid, hyaline, and uniformly thin-walled. Unfortu- 
nately, was unable, even sections, sure that these were teliospores. 
they are, suspect, then this species and puspa Racib. (A. puspa) 
probably have similar teliospores, although the telia puspa 
rings rather than solitary. 


Aecidium papuasicum Cummins, sp. perpaucis, 
profunde immersis, aureis, latis, altis. Aeciis hypo- 
phyllis, flavo- brunneis usque em. diam. laxe aggregatis, 
flavidis, profunde immersis, diam., margine erosis; 
peridii oblongis vel ellipsoideis, 26-40 pariete interiore 
moderate rugoso er., exteriore minuteque striato vel fere levibus 
aeciosporae globoideae vel late ellipsoideae, 18-23 
membrana hyalina vel pallide flavida, minuteque 

Clematis sp. probably papuasica, NEw Morobe: between 
Wareo and Sattelberg, Feb. 1936, Clemens 1797a; Quembung, Mar. 
1936, Clemens 2083 (TYPE). 

papuasicum has deep-seated sori much magnipycnium but the 
are somewhat smaller and more nearly globoid, the aeciospores 
smaller, and the spore wall uniformly thin. the aecia are 
and bear some resemblance the aecia Puccinia clavata Syd. 
clavata, however, the sori are not deep-seated and the pyenia average 
only about high and 125 wide. 


Aecidium rutideae Cummins, sp. nov. Pyeniis conspicuis, epiphyllis, 
subepidermalibus, lenticularis, latis, altis, sine para- 
physibus. Aeciis hypophyllis, flavo-brunneis usque em. diam. 
plus minusve laxe aggregatis, cupulatis, margine recurvato, lacerato cellulis 
peridii oblongis vel oblongo-ellipsoideis, 30-40 pariete exteriore 
er. levi, interiore er. moderate verrucoso; aeciosporae glo- 
boideae, ellipsoideae vel oblongo-ellipsoideae, 20-26 membrana 
er., apicem er., hyalina, verruculosa. 

Rutidea rufipilis, Entebbe Road, August 1940, Hans- 
ford 2785 (TYPE). 

This Aecidium, the first described the genus Rutidea, characteristic 
because the apically thickened walls the aeciospores. 

Arthuria columbiana (Kern Whetzel) Cummins, comb. nov. (fig. 1). 


Phakopsora columbiana Kern Whetzel, Jour. Dept. Agr. Puerto Rico 14: 
304. 1930. 

recent careful study material this species the Arthur Her- 
barium has revealed that the urediospores are borne chains separated 
interealary cells. The rust not, therefore, Phakopsora and must 
transferred the genus Arthuria the second known species. The type 
species, catenulata Jacks. Holw., which also parasitizes species 
Croton, has been reported (see Jackson, Mycologia 33: 464. 1931) only from 
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clear layer just beneath the epidermis composed homogeneous, golden-brown, resin-like 
substance. (From type.) 225 
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The two species are much alike but can distinguished without 
either the uredial telial stages. catenulata the teliospores 
they measure 33-48 Kern and Whetzel originally 
published the size the urediospores columbiana 23-27 


but Kern and Thurston (Mycologia 32: 624. 1940) later increased the 


Fie. Two chains teliospores (stained) Arthuria the spores are 
Note that the, are larger than catenulata. (From type.) 800. 
spores (stained) Arthuria catenulata; the spores are colorless, (From type.) 
Cerotelium surface view leaf showing the labyrinthiform ar- 
rangement the The whitish lines are the telia, the dark areas are leaf surface. (From 


Fig. Two chains telio- 


Freehand, unstained section pyenium hansfordii. The 


225. Freehand, unstained section telium Phakopsora 


hansfordii. (From type.) 800. 
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measurements The urediospores both species are 
variable and would give the sizes for catenulata 25-35 and 
great difference size but the walls the urediospores catenulata are 
only thick while columbiana they are and much more 
aculeate. The pores are obscure both species but are definitely 
catenulata and six seven number. 

Thus far columbiana known only Croton gossypifolius from Co- 
lombia and Trinidad. The species was issued, the uredial stage and under 
the name Phakopsora crotonis, Reliquiae Farlowianae No. 679. 


BUBAKIA CROTONIS (Cooke) Arth. (fig. 7). October 14, 1941 telia were 
Croton monanthogynus near Paoli, Indiana and overwintered 
Lafayette. Seeds, collected the same time, were used grow plants the 
greenhouse. Since early spring attempts germinate the teliospores were 
negative the plants were transplanted the garden May and mulched 
with the telial material. Pyenia appeared June 1942 followed 
uredinoid aecia June 10, thus proving the species autoecious. 

The pyenia are subcuticular, hemispherical conical, diame- 
ter, with delicate peridium whose apical cells become elongated and par- 
tially free but are not extruded ostiolar filaments. The hymenial layer 
flat. The aecia are uredinoid, subepidermal, without peridium paraphyses, 
brownish, pulverulent, mm. the aeciospores are like the 
urediospores the species. 

While the life species Bubakia has not been completed pre- 
viously experimentation, Jackson (Mycologia 23: 466. 1931) has described 
pyenia and uredinoid aecia for argentinensis (Speg.) Jacks. Holw. 
Croton hirtus from Brazil. Later, Cummins (Mycologia 32: 370. 1940) also 
recorded pyenia and uredinoid aecia for ehretiae (Hirats.) Ito 
Ehretia sp. from New Guinea. 

The plants used the experiment reported above were left until October 
14, and uredia followed telia resulted from infection the aeciospores. 
Sections the telia (fig. prove that the teliospores are not catenulate but 
are formed the enlargement the individual units cellular tissue 
which underlies the sorus. first the long axis the developing spores 
horizontal but continued growth becomes vertical, that the mature 
spores are higher than wide. additional spores are produced they are 
pushed upward from the base the sorus, inward from the sides, and 
tend wedged between the overlying spores. generally similar de- 
velopment was described (Bull. Torrey Club 67: 69. 1940) for 
lonis (Graz.) Cummins and probably characteristic for the genus. 


Cerotelium daedaloides Cummins, sp. nov. (fig. aeciis 
urediis ignotis, verisimiliter nullis. Teliis hypophyllis, subepidermalibus, 
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erumpentibus, maculis flavo-brunneis plus minusve indeterminatis usque 
longis dense aggregatis, labyrinthiformiter confluentibus, 
albidis, minutis; teliosporis superpositis, lateraliter conjunctis, plus 
minusve cuboideis, 9-13 membrana ubique 0.5 hyalina, poris 
germinationis verisimiliter nullis, statim germinantes apicem 

Clerodendron sp. aff. bucholtzii, Entebbe Road, November 


1940, Hansford Clerodendron sp., Entebbe Road, December 
1940, Hansford 2939 


This interesting species uncertain relationship. The sori are in- 
itiated beneath the epidermis but early become exposed. Individually they 
are minute and densely crowded that the spots appear 
uniformly covered with whitish bloom. Moderate magnification (fig. 
reveals, however, that the sori are irregularly confluent labyrinthiform 
pattern with somewhat the aspect the pore surface Daedalia. The 
lines sori are somewhat felty due the abundance basidia, which are 
formed the apical growth the walls the teliospores. The basidia are 
four-celled, measure about and produce four very small basidio- 
spores short sterigmata. 

The species probably and perhaps best referred 
Cerotelium, genus which species have not been recorded. 
Cerotelium the teliospores are more definite chains than seems true 
this rust. The same true genus usually considered 
restricted ericaceous hosts. Moreover, the teliospores, basidia, and 
basidiospores are smaller daedaloides than and there 
indication that the telia are waxy character. section the telia appear 
much like those morobeanum Cummins (Mycologia 33: 145. 1941, fig. 
1), Derris, and the teliospores are the same size but the sori are 
entirely different arrangement and gross appearance. 


Hemileia harunganae Cummins, sp. nov. Pyeniis, aeciis teliis adhue 
ignotis. Urediis hypophyllis, sparsis vel laxe aggregatis, pallide flavidis, 
minutissimis, per stomata erumpentibus; urediosporae ellipsoideae 
globoideae, 19-25 membrana er., pallide flavida vel fere 
hyalina, denseque echinulata; poris germ. obscuris. 

Harungana (Haronga) madagascariensis, Kawanda, August 
1940, Hansford 2803 

This the first record species Hemileia Hypericineae. 


Hemileia rutideae Cummins, sp. nov. Pyeniis aeciis incertis. Urediis 
partes foliorum plus minusve dense obtegentibus vel sparsis, 
minutissimis, flavidis, per stomata urediosporis apice 
hypharum fasciculatim erumpentium ortis, plus minusve reniformis, 
membrana hyalina vel pallide flavida, parte superiore 
moderate aculeata inferiore frequenter fere levibus; 
poris germ. Teliis adhue ignotis. 
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Rutidea rufipilis, Entebbe Road, November 1940, 
Hansford 2915 (TYPE). 

There are remnants old aecial infections two leaves this 
These may have been caused Aecidium rutideae, which was collected 
the same host this locality. 


Phakopsora hansfordii Cummins, sp. nov. (figs. 5,6). Pyeniis aeciis 
ignotis. Urediis hypophyllis, sparsis vel laxe aggregatis, rotundatis, 
diam., pallide brunneis, subepidermalibus; 
copiosis, plus minusve clavatis, lumine nullo vel 
subnullo; urediosporae obovoideae vel ellipsoideae, mem- 
brana cr., minuteque echinulata, flavo-brunnea vel pallide cin- 
namomea; poris germ. obscuris. Teliis hypophyllis, maculis flavidis vel 
brunneis laxe aggregatis vel sparsis, rotundatis vel irregularibus, 
mm. longis, subepidermalibus, indehiscentibus, atro-brunneis; teliosporis 
2-6 superpositis, oblongis, vel plus minusve ellipsoideis, 8-18 14- 
membrana ubique crassa, aureo-brunnea. 

Alcornea cordifolia, UGANDA: Kawanda, March 1940, Hansford 
2564 (TYPE). 

The uredial paraphyses (fig. provide the distinguishing feature this 
species. They are composed short, thin-walled stalk and irregular 
upper portion which appears solid. This upper portion 
highly refractive light, when mounted water, and appears might 
densely filled with protoplasm. When mounted the 
upper portion loses its refractive appearance. Macroscopically, the para- 
physes appear whitish ring about the sorus. 

The uredia and telia both develop directly below the epidermis from 
flat sporogenous layer and not extend into the 


PHAKOPSORA MEIBOMIAE Arth., Desmodium sp., NEw GuINEA: Morobe: 
Malalo Mission, May 1936, Clemens 3144a, Amieng, Feb. 14, 1941, 
Clemens 11887 Uraria lagopodioides, Kajabit, Aug. 1939, Clemens s.n. 

This species has not been recorded for New Guinea previously, although 
reported from the Philippines. The collection Uraria referred here 
tentatively since the uredia are like those Species Uraria 
have not been reported hosts for species the Uredinales. 


PHAKOPSORA VIGNAE (Bres.) Arth., Phaseolus lunatus, New 
Morobe: Boana, May 23, 1940, Clemens s.n. 

Although Hiratsuka (Bot. Mag. Tokyo 49: 786. 1935) treats this rust 
pachyrhizi Syd. have pointed out recently (Bull. Torrey 
Club 70: 73. 1943) that there some evidence that this may not correct. 
pachyrhizi has been reported from New Guinea Mucuna but this the 
first account the occurrence Telia are not present either 

PUCCINIA GOUANIAE-TILIAEFOLIAE Syd., Gouania ef. javanica, New 
Boana, Oct. 1940, Clemens 

This species, described from the Philippines, has not been recorded 
occurring New Guinea. 


Puccinia hansfordiana Cummins, sp. nov. (fig. aeciis 
ignotis. Urediis amphigenis, subepidermalibus, sparsis, obscure cinnamomeis, 
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pulverulentis, rotundatis, mm. diam.; urediosporae late ellipsoideae 
vel ellipsoideae, membrana er., cinnamomeo- 
brunnea, moderate echinulata; poris germ. aequatorialibus. Teliis urediis 
conformibus sed teliosporae ellipsoideae vel oblongo-ellipsoideae, 
rotundatae vel deorsum leniter attenuatae, medio leniter con- 
castaneo-brunnea, levi, poro superiore apicali, inferiore juxta septum sito; 
pedicello sporam aequante vel breviore, semipersistenti, hyalino. 

Senecio denticulatus, UGANDA: Kachwekano Farm, Kigezi, August 
1937, Hansford 2227 

This rust has general resemblance Puccinia senecionicola Arth. but 
the apical walls the teliospores hansfordiana are thinner, the thicken- 
ing being the nature semihyaline, differentiated, unbonate cap, and 
the urediospores have three rather than two pores. Uredo senecionicola 
Holw., from has similar urediospores but probably 
not synonymous. 


OAHUENSIS E., Bull. Torrey Club 22: 435. 1895 (figs. 
10). (Uredo digitariaecola Thiim., Mye. Univ. No. 2041. 1882; 
digitariae Pole Evans, Ann. Bolus Herb. 111. 1917.) 

oahuensis has been considered only Hawaii (see Stevens, 
Bernice Bishop Mus. Bull. 19: 122. 1925). There are, the Arthur Her- 
barium, Puerto Rican specimens which bear this name but they were never 
reported print such and were included under (Dicaeoma) tubulosa 
the North American Flora. Arthur and Cummins (Phil. Jour. Sci. 59: 
439. 1936) reported paspalicola (P. tubulosa) from the Philippines and 
Cummins 33: 147. 1941, with fig. reported similar New 
Guinea collections digitariae. neither case was oahuensis given 
consideration, although the New Guinea collection the same host, 
pruriens. Hiratsuka (Bot. Mag. Tokyo 59: 20. 1935) has recognized 
oahuensis four species Digitaria (Syntherisma) Formosa, well 
for various localities other publications. The African Puccinia 
Digitaria has been referred digitariae (Sydow, Monogr. Ured. 604. 
1924; Doidge, Bothalia 124. 1927, with fig.; 499. 1939, with fig. 16; 
Hopkins, Trans. Rhod. 35: 106. Dade, Bull. Mise. Inf. Kew 
1940: 219. 1940). 

Through the courtesy Miss Doidge and Dr. Bisby representative col- 
lections the African rust have been available for study, although have 
not seen Pole Evans’ type. have been able study telial material from 
Hawaii (including the type, fig. 10), the Philippines, New Guinea, India, 
Transvaal, Southern Rhodesia, Uganda, Brazil and Puerto Rico (fig. 9). 
With the possible exception the Uganda collection the specimens appear 
represent single species. The telia are small, inconspicuous, and remain 
more indefinitely covered the epidermis the host. Consequently 
the teliospores are closely compacted and variable size and shape. Meso- 
spores are not uncommon, especially the edge the sori. the periphery 
the sorus there very slight development brownish paraphyses (fig. 
but the sorus not divided into locules. The urediospores are light 
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Uredial paraphyses Phakopsora hansfordii. (From type.) Freehand, 
unstained section telium Bubakia crotonis. Note that the teliospores are not arranged 
chains but are produced irregular manner from basal, rather thick-walled, cellular tissue 
which lies more less right angles the long axis the mature spores. (From culture mate- 
rial the text.) 800. Teliospores Uromyces pustulatus; the spores are 
minutely reticulate. (From Hansford 2811.) 800. Fie, Freehand, unstained section 
telium Puccinia note the slight development paraphyses (From Seaver 
Chardon 1415.) 800. 10. Teliospores Puccinia oahuensis. (From type.) 800. For illus- 
trations teliospores from Africa and New Guinea see references cited the text. 11. 
Teliospores Puccinia hansfordiana. (From type.) 800. 12. Teliospores Puccinia 
ugandana, species characterized preponderance mesospores. The two-celled spores are 
variable size and configuration but are frequently diorchidioid, shown here, (From type.) 
800. 
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cinnamon- golden-brown, echinulate, and have four six, usually four 
five, equatorial pores. Measurements the spores are follows: Hawaii 


Mye. Herb, Union Dept. Agr. 27587), IL: 14-23 
Doidge (Bothalia 124. 1927) gives the following measurements 
Sydow’s (Monogr. Ured. 604. 1924) measurements for the spores found 

The evidence indicates that these collections Puccinia Digitaria 
represent single species which should designated oahuensis. 
Puccinia substriata Ellis Barth. (P. tubulosum) (see Cummins, 
34: 683. 1942) not synonymous. 

was mentioned above that the Uganda specimen (Hansford 
scalarum) differed somewhat from other collections. The uredia have 
peripheral paraphyses like those oahuensis and, while the same size 
the urediospores have six eight scattered pores. The 
teliospores are similar also but the telia rupture the 
epidermis early stage development and become quite evident. This 
collection may only variant oahuensis may represent 
species. prefer accept the first these possibilities until 
additional collections become available. 


Puccinia ugandana Cummins, sp. nov. (fig. aeciis 
urediis nullis. Teliis hypophyllis, subepidermalibus, greges usque mm. 
diam. dense aggregatis, soris individuis mm. diam., castaneo- 
brunneis, pulvinatis; teliosporae variabiles, praecique ellipsoideae vel plus 
minusve diorchidiodeae, utrinque rotundatae, medio non vel leniter con- 
22-27 membrana pallide castaneo-brunnea vel aureo- 
brunnea, levi, 2—2.5 er., apicem 3.5—6 mesosporis copiosis, ellipsoideis 
sporam aequante vel longiore. 

Jasminum sp., UGANDA: mile 20, Horina Road, April 1940, 
Hansford 2672 (TYPE) 

ugandana species, strikingly different from species 
Puccinia previously described Oleaceae because the small, commonly 
diorchidioid teliospores and the abundance mesospores. The mesospores 
are the predominant type, the two-celled spores being infrequent. Because 
the small size the mesospores they can readily distinguished from 
the teliospores Uromyces hobsoni Vize comedens Syd. 
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(DC.) Arth., Epilobium sp., New Morobe: 
Mt. Sarawaket, Oct. 18, 1937, Clemens 7262. 

vagans has not been reported from New Guinea but rust wide 
distribution. The collection consists the aecia which are character- 
istic the species. was collected estimated elevation 10,000 ft. 


RAVENELIA BREVISPORA Hirats. Hash., Breynia? sp., NEw 
Morobe: Kajabit Mission, July 29, 1939, September 1939, Clemens s.n.; 
Phyllanthus sp., Kajabit Mission, Sept. 20, 1939, Clemens 10700. 

Telia are not present these collections but there are old aecial spots 
which may indicate that this species has aecia. Through the kind- 
ness Dr. Hiratsuka have been able compare the uredia with the type 
brevispora and find agreement. 

brevispora was (Bot. Mag. Tokyo 49: 522. 1935) 
Phyllanthus reticulatus from Formosa and has not been reported previously 
from New Guinea. 


CENCHRICOLA Henn., Cenchrus ciliaris, UGANDA: Kawanda, 
1941, Hansford 2987. 

While specimen has been available for comparison feel sure that 
Hansford’s collections are cenchricola. The spores are large, measuring 
23-29 29-39 have cinnamon-brown wall thickness, and 
four five equatorial pores. The species readily distinguishable from 
Puccinia cenchri Diet. Holw. because the more numerous pores. 


Uredo cissicola Cummins, sp. nov. Urediis hypophyllis, rarius epi- 
phyllis, subepidermalibus, sparsis vel laxe aggregatis, rotundatis, 
mm. diam., cinnamomeo-brunneis, pulverulentis, epidermide 
urediosporae ellipsoideae, obovoideae vel oblongo-ellipsoideae, 
26-35 membrana 1.5 er., flavidula vel fere hyalina, valde 
poris germ. obscuris. 

Cissus quadrangularis, UGANDA: Kiterera, Busoga, September 1940, 
Hansford 2813 (TYPE). 

cissicola characterized relatively large, sharply echinulate uredio- 
spores and sori devoid paraphyses, features which distinguish from 
previously described rusts Vitaceae. 


Uredo entandophragmae Cummins, sp. nov. Urediis hypophyllis, sub- 
epidermalibus, pustulatis, rotundatis, mm. diam., brunneis; uredio- 
sporae ovoideae, obovoideae vel oblongo-ellipsoideae, 25-36 
membrana 1.5 er. vel apicem pallide cinnamomeo-brunnea vel 
flavido-brunnea, moderate echinulata vel basim fere levibus; poris germ. 

Entandophragma sp., UGANDA: Entebbe Road, December 1940, 
Hansford 2941 (TYPE). 

There previous record rust Entandophragma nor there 
similar Uredo known Meliaceae. 


Uredo kigeziensis Cummins, sp. nov. Urediis amphigenis, subepider- 
malibus, sparsis vel laxe aggregatis, ovalis, ellipticis vel linearis, usque 
mm. longis, longitudinaliter dehiscentibus, flavidis; urediosporae late 
ellipsoideae, ellipsoideae vel obovoideae, membrana 1.5 
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er., pallide flavida vel hyalina, densiuscule minuteque echinulata; poris 
germ. obscuris, verisimiliter sparsis. 

Eragrostis macilenta, Kabale, Kigezi, August 1937, 
Hansford 2226 (TYPE). 

Puccinia eragrostidicola Kern and Angiopsora hiratsukae Syd. have pale 
urediospores about the same size those Uredo kigeziensis but the 
presence paraphyses their uredia distinguishing feature. Para- 
physes are not described for Puccinia eragrostidis Petch but both the uredia 
and the urediospores are small. 


MELINIDIS Kern, Melinis UGANDA: Kawanda, June 
1940, Hansford 2727; Melinis minutiflora, Sterra 
November 28, 1930, Deighton 335. 

This species, from Venezuela minutiflora and also re- 
for Brazil the same host, has not been reported previously from 
Africa. The type specimen has been available for comparison 
African specimens differ way. 

Inasmuch Melinis minutiflora native Africa and was introduced 
into South America one might expect that the rust also originated Afriea. 
The grass occurs forage plant South and Central America and the 
West Indies and the rust will probably found have wider distribution 
than recorded present. 


Uredo mira Cummins, sp. nov. Urediis subepidermalibus, amphigenis, 
sparsis, rotundatis vel ovalis, mm. longis, pulverulentis, castaneis, 
epidermide rupta conspicue, paraphysibus peripherales variabiles numerosis, 
plus minusve membrana pallide flavida vel 
fere hyalina, vel apicem urediosporae ellipsoideae, 
obovoideae vel late ellipsoideae, 23-29 membrana 
er., moderate echinulata, obscure cinnamomea vel castanea; poris 
germ. vel rarius aequatorialibus. 

Manisuris altissima (M. fasciculata), Buenos Aires, Argentina, 
1906, (Reliq. Farl. 759 Puccinia levis). 

mira characterized rather large, dark brown spores and highly 
variable paraphyses. The paraphyses may narrowly broadly 
more less bottle-shaped and may straight variously curved. Their 
walls may uniform thickness greatly thickened above. 

The most nearly related species Puccinia cacao MeAlp. (Uredo 
Urediospores the two species are similar size and 
pigmentation but published are cacao does not 
form paraphyses the uredia. pappiana Syd. Manisuris granularis 
has capitate paraphyses and smaller urediospores. 

Thaxter’s specimen was mentioned Arthur Am. Phil. 64: 
177. 1925) under levis. Spegazzini (An. Mus. Buenos Aires 19: 319. 
1909) reported rust the same host under the name Uredo rottboellii 
but may very well mira. 


Uredo morobeana Cummins, sp. nov. Urediis subepidermalibus, 
maculis brunneis sparsis, plerumque hypophyllis, oblongis, mm. 
longis, pulverulentis, brunneis, epidermide rupta conspicue; paraphysibus 
urediosporae globoideae vel late ellipsoideae, mem- 
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brana er., aureo- vel pallide cinnamomeo-brunnea, moderate echinu- 
lata; poris germ. vel aequatorialibus. 

Eulalia (Pollinia) fulva, New Morobe: Kajabit Mission 
Dec. 1939, Clemens 10857 (TYPE). 

morobeana nearer kimurai Hirats. Yosh., which have been 
able examine through the courtesy Dr. Hiratsuka, than other species 
which parasitize Eulalia related genera, but the urediospores 
average slightly smaller and are more deeply pigmented and more closely 
echinulate. The absence paraphyses serves separate morobeana from 
most species which occur 


Uredo eulaliae-fulvae Cummins, sp. nov. Urediis amphigenis, subepi- 
dermalibus, longitudinaliter tarde dehiscentibus, maculis brunneis sparsis 
vel plus minusve striatis, oblongis vel linearis, mm. longis, 
paraphysibus brevibus, inconspicuis, obovoideis, latis, 
membrana ubique er., hyalina; urediosporae obovoideae vel oblongae, 
19-26 29-38 membrana flavida vel aurea, 1.5 er. 
vel apicem er., echinulata; poris germ. obscuris, veri- 
similiter aequatorialibus. 

Eulalia (Pollinia) fulva, New Morobe: Kajabit Mission, 
Oct. 1939, Clemens 10719, Dee. 13, 1939, Clemens s.n.; Wantoat, Jan. 13, 
1940, Clemens 10978 (TYPE); Matap station, Mar. 1940, Clemens s.n.; 
Boana, May 15, 1940, Clemens s.n. 

Mrs. Clemens’ notes that the uredia are golden when fresh, but 
they appear brownish when dry. The spores are pale golden nearly 
are frequently and have apical wall which may 
uniform slightly thickened. Hyaline, thin-walled structure which collapse 
easily and which assume should interpreted paraphyses are present 
the sori but are inconspicuous and easily overlooked. 

eulaliae-fulvae differs from morobeana and from other rusts 
Eulalia because the large, pale spores and the peculiar paraphyses. 


Uromyces nattrassii Cummins, sp. nov. Pyeniis epiphyllis, subepider- 
malibus, paraphysatis, globoideis, diam. Aecia 
circumdantia, amphigena vel caulicola, subepidermalia, maculis moderate 
incrassatis usque mm. diam., confluentibus, cinnamomea, pulverulenta, 
aeciosporae globoideae vel late ellipsoideae, 26-33 
membrana cinnamomea vel pallide castanea, moderata denseque 
verrucosa; poris germ. aequatorialibus. Teliis aeciis conformibus sed 
pallide flavidis compactis; teliosporae ovoideae vel oblongae, apiceum 
rotundatae vel plus minusve deorsum attenuatae, 
pallide flavidula, levi; pedicello hyalino, persistenti, usque longo; 
statim germ. 

Statice spicatum, Cyprus: Famagusta, May 1935, Nattrass 512 
(TYPE). 

Uromyces nattrassii differs from species described previously related 
hosts having colorless teliospores and uredinoid aecia. Apparently, uredia 
are not formed or, formed, not differ from the aecia. The aecia and telia 
more less complete ring around the pyenia, the telia 
developing the aecia. 
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Nattrass first list Cyprus fungi. 1937, 23) reported the above 
lection, together with two other specimens (Nos. 489, 490) the same host 
and two specimens limonium, Uromyces (DC.) Lév. The rust 
limonium was probably reported. Apparently, neither the nor 
the telia were detected spicatum. Nattrass published notes, made 
Steven the Imperial Mycological Institute, pointing out that ‘‘No. 490 
similar all respects, including malformation the stems, No. 3101, 
Herb. Kew, Statice sinuata from the Island Lemnos, Greece 


Mus. Hist. Pat. Vindobin 1925).’’ This may indicate that also 


occurs sinuata but examination the specimen would necessary 


decide the point, since Sydow (Monogr. Ured. 42. 1910) and Malencon 


(Rev. Mycol. 270. 1936) report sinuata under Malencon 


states that téleutosores sont rares’’ which would indicate that saw 
telia. referring, the discussion following his Uromyces 
d’autre part, sur Statice sinuata, ces urédosores forment grosses pustules, 
nombreuses, généralement confluentes déformantes, bordées par les tissus 
rougis 

Presumably, Nattrass’ specimens Nos. 489 and 490 spicata will 
sinuata, can decided only when the specimens have been compared with 
the above description. 


PUSTULATUS Wakef. (fig. 8), Bauhinia fassoglensis, KENYA: 
Kibos, Feb. 1921, Maitland UGANDA: Kiterera, Busoga, Sept. 
1940, Hansford 2811. 

The teliospores this species were originally described (Bull. 
Misc. Inform. Kew 1922: 163) verrucose but are actually finely reticulate. 
necessary examine the spores soon after mounting since the outer 
portion the wall swells and then usually appears verrucose. the 
portion the type received from Miss Wakefield the sori are the pods 
while Hansford’s specimen they the leaf blades, where they 
cause slight distortion, and the petioles and stems. 

pustulatus near goyazensis Henn., which has finer reticu- 
lations, less apical thickening, and somewhat longer, narrower 
spores and floralis Vestergr., which has about the same reticulation but 
thinner apical wall. The only other African species with reticulate telio- 
spores rhodesicus Wakef. has uredia the life 
congoensis with verrucose teliospores, and the teliospores are 
depressed globoid and dark brown and opaque. 

EXPERIMENT STATION 
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70, No. SEPTEMBER, 1943 


NEW SPECIES SPHAERALCEA FROM NEW 
Porter 


Sphaeralcea procera Porter, sp. nov. Planta perennis, molliter lignosa, 
fere alta, ramis adscendentibus numerosis. Caulis pili fere 0.5 
mm. longi, radiis fere 16. Lamina foliorum 1—5 em. longa, coriacea, infra 
prominenter venosa, rugosa, marginibus crispis, basim 
cuneata apicem acuta vel obtusa, venis validis base provenientibus, 
plerumque 3-lobata, lobo terminali quam lobo lateriore largiore, margine 
irregulariter dentata. Petiolus 5-10 mm. longus. Inflorescentia angusta, 
densa, interrupta, thyrsoidea, fere usque apicem foliacea. Pedicelli 
breviores. Calyx faciem dorsalem dense pubescens, fere mm. altus, lobis 
deltoidis tubum aequantibus vel pauce excedentibus. Corolla roseo-purpurea. 
Carpelli fere 10, fere mm. alti mm. lati, galeatiformes, crasso-reticulati. 
Ovuli semina quoque seminis margine pubescenti. 


Sphaeralcea procera representative leaves from the type. 
Contributions from the Department Botany and the Rocky Mountain Herbarium 
the University Wyoming No. 195. 
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Porter 3037, collected dry sandy arroyo about miles 
north-east Deming, Luna County, New Mexico, September 14, 1941, 
the Rocky Mountain Herbarium, University Wyoming, Laramie, Wyo- 
ming. Isotypes the herbaria the Missouri Garden and the 
New York Botanical Garden, and the National Herbarium. 

This species may referred the subgenus Eusphaeralcea and the see- 
tion Emoryanae. immediately distinguished from all species the 
United States its size and shrubby nature and from the species its see- 


Sphaeraleea single carpel from the type. 15. 


tion the nature the carpels. leaf characters approaches emoryi 
variabilis (Cockerell) Kearney, which might considered most 
closely allied. 

The species described above was encountered while the writer was 
botanical collecting trip the Southwest which was financed partly 
Grant-in-Aid from the Sigma Alumni Research Fund, and pleasure 
acknowledge the assistance thus obtained. 

WYOMING 
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SEPTEMBER, 1943 


70, No. pp. 533-549 


STUDIES PACIFIC ISLAND PLANTS—III 


NEW AND NOTEWORTHY FLOWERING PLANTS 
FROM FIJI 


The species the following pages are either novelties, rep- 
resent range-extensions into Fiji, are sufficiently unusual merit notes. 
The greater part the herbarium material which the basis this study 
was forwarded from the Bernice Bishop Museum 1941, and in- 
debted the authorities that institution, and especially Miss Marie 
Neal, for their cooperation. The place deposit cited specimens indi- 
the following parenthetical abbreviations: Arnold Arboretum (A), 
Bishop Museum (Bish), Gray Herbarium (GH). 

Two families here mentioned, Alismaceae and Iridaceae, have not other- 
wise been recorded from Fiji; both are represented introduced species. 
The genera Scirpodendron and represented species native 
the group, are here first reported from Fiji, while the following genera are 
apparently first listed from the group and are based upon records intro- 
duced species: Sagittaria, Sisyrinchium, Tritonia, Hedychium, Senebiera, 
Gynandropsis, Samanea, and this treatment ten species are 
described new and two new combinations are proposed. 


TAXACEAE 


DAcRYDIUM Brongn. Gris Bull. Bot. Fr. 16: 329. 
1869; Sm. Bishop Mus. Bull. 141: 11. 1936. 

Viti Levu Naitasiri: Central Road, miles from Suva, alt. 240 m., Mac- 
Daniels 1151 (Bish) (tree high, the trunk 120 em. diam. timber good 
rain-forest). 

Previously recorded, Fiji, only from single collection from Vanua 
Levu. 


ALISMACEAE 


wre 


SAGITTARIA SAGITTIFOLIA Sp. Pl. 993. 1753. 

Naitasiri: Rewa Delta, water along Wainimbokasa River, 
MacDaniels 1020 (Bish). 

This widespread species, perhaps recent introduction into Fiji, has been 
reported the Pacific area only from Hawaii and Raratonga. Our specimen 
represents broad-leaved form. 


recent paper entitled ‘‘The adventive and weed flora the leeward coasts 
Fiji,’’ Proe. Linn. Soc, 154: 1943, William Greenwood has listed few species 
which are new records the present paper, which was prepared before the 
cited publication was available. 
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ANDRURIS VITIENSIS (A. Sm.) Giesen Pflanzenr. 104 18): 28. 

Levu Korombamba Mt., woods near summit, alt. 550 
Gillespie 2352 (Bish). 


This species has previously been reported only from Vanua Mbalavu and 
Vanua Levu. 


GRAMINEAE 
(determinations Agnes 


ISCHAEMUM TIMORENSE Kunth, Rév. Gram. 369. pl. 98. 1830; Lauterb. 
Bot. Jahrb. 41: 222. 1908. 

Rewa: Between Navua and Suva, Greenwood 817 (GH) (in 

This species has apparently not previously been recorded from Fiji and 
known from the nearby groups only from Lauterbach’s mention 
Samoa. 

Amoen. 391. 1759, Syst. Nat. ed. 10. 
855. 1759; Rechinger Denkschr. Akad. Wiss. Wien 81: 301. 1907; Chris- 
toph. Bishop Mus. Bull. 128: 10. 1935. 

Levu: Lautoka: Lautoka, Greenwood 830 (GH) (creeping peren- 
nial, em. high, dry hillsides). 

Although reported from Samoa and other groups, this species 
appears not have been previously listed from Fiji. 

ERAGROSTIS UNIOLOIDES Nees Steud. Pl. Glum. 264. 1854. 

Singatoka, Greenwood 815A (GH) (on dry hills 
roadside). 

Apparently this plant has not otherwise been reported from Fiji any 
the nearby groups. Mr. Greenwood states that was first seen Fiji 
Navua (Viti Levu) 1939, since which time has evidently spread along 
the road Lautoka only few patches were seen the cited locality. 


CYPERACEAE 
SCIRPODENDRON GHAERI (Gaertn.) Merr. Philip. Jour. Sci. Bot. 268. 
1914. Chionanthus Gaertn. Fruct. 190. 39, 1788. Pty- 
chocaryum Ghaeri Pfeiff. Rep. Sp. Nov. 21: 240. 1925, 28: 20. 1930. 

Levu: Serua: Thulanuku, near Ngaloa, Degener 15103 (GH) (in 
marsh near native VANUA Thakaundrove: 
Maravu, near Salt Lake, Degener Ordonez 14249 (GH) (herb 
high, marsh coconut plantation near sea; leaves used for thatching). 

This species has not otherwise been reported from Fiji, although 
known from Samoa, usually having been reported under the synonym 
Scirpodendron costatum (Thw.) Kurz; also recorded from Micronesia. 
also have available collection from the New Hebrides (Santa Cruz 
Group: Vanikoro: Kajewski 662 salt-water swamp rain-forest, 
with leaves 2.5 long). 

Pfeiffer, the publications cited above, has referred this plant Ptycho- 
caryum Br., apparently believing that this genus was validly published 
before Scirpodendron Zippel Kurz (1869). unable find that this 
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the case. The name Ptychocarya (not Ptychocaryum) apparently first 
appears Wallich’s Catalogue (p. 123, no. 3538. 1830) under Scleria macro- 
carpa Wall., illustr. Br. (gen. The combination 
Ptychocarya macrocarpa seems have been first made Steudel (Nomenel. 
ed. 416. 1841), without comment. Lindley (Veg. Kingd. 119. 1846) lists 
Ptychocarya Br. without description reference earlier 
tion. 

thus appears that Ptychocarya was not adequately published before 
1869 and that cannot taken replace Scirpodendron. The spelling 
Brown’s name was ‘‘corrected’’ Post and Kuntze 470. 1904) 
Ptychocaryum, which was adopted Pfeiffer. The more complete synonymy 
the species was given Pfeiffer 1930. indebted Dr. 
Rickett for verifying the above conclusions the proper binomial for 
this plant. 

IRIDACEAE 


SISYRINCHIUM MICRANTHUM Cav. Dissert. Bot. (6). 345. pl. 191, 


Levu: Tholo North: Vicinity Nandarivatu, pastures, alt. 900 
m., Gillespie 3728 (Bish, GH) (native name: ndrali). 

This American plant has become widely distributed the has 
been reported from Easter Island and New Caledonia, and naturalized 
southeastern China. was doubtless accidentally introduced into Fiji. 
The genus has not otherwise been reported from the group, nor, far can 
ascertain, has any representative the family Iridaceae. 

TRITONIA CROCOSMIAEFLORA (Lem.) Nichols. Dict. Gard. 94, cro- 
crocosmiaeflora Lem. André Rev. Hort. 
54: 124. pl. 1882. 

Tholo Nandarivatu, open waste places, alt. 1000 m., 
Parks 20658 (Bish). 

This common garden hybrid has apparently escaped from cultivation and 
should listed among the adventive plants Fiji. has been reported 
naturalized Hawaii Degener (Pl. Haw. Nat. Park 105. pl. 25. 1930). 


ZINGIBERACEAE 


CORONARIUM Koenig Retz. Obs. Bot. 73. 1783; 

WITHOUT DEFINITE LOCALITY Gillespie, 4394 (Bish, fis. only) (flowers 
white, fragrant, worn hair dancers; native name: the vunga). 

This widely cultivated species commonly found Fijian villages and 
probably more less naturalized, but appears not have been previ- 
ously recorded from the group. 


ULMACEAE 


Horne Baker Jour. Linn. Soe. Bot. 20: 371. 1883. 

Vanua Southern portion Seatovo Range, alt. 
Smith 1568 (GH) (slender tree high, forest) Natewa 
Peninsula, Uluingala, alt. m., Smith 1976 (GH) (tree high, 
dense forest). 

The only species Celtis thus far reported from Fiji Harperi, based 
specimen collected Horne between Wai Wai and Lomaloma, Vanua 
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Levu. The original description this species, although brief, indicates that 
Harperi represented the two specimens cited above, rather than 
the Viti Levu specimers cited connection with the following species. 
Baker’s mention the leaf-blades 3-4 inches long, inches broad, and 
acute seems exclude the Viti Levu specimens, which have the blades smaller 
and obtuse. 

The Vanua Levu specimens here cited have the petioles mm. long, 
the leaf-blades em. long and 4-6 em. broad (about 
obtusely cuspidate short-acuminate, usually 
apex, and conspicuously 3-nerved from the base, with pairs weak 
ondaries arising from the costa. The fruiting inflorescences are em. 
long, times dichotomously branched, reduced and essentially simple; 
the drupes are ovoid, mm. long and mm. broad, and abruptly nar- 
rowed the persistent stigmas. 

the basis many modern interpretations paniculata 
doubt that paniculata has the extensive Pacific range accredited 
Brown (in Bishop Mus. Bull. 130: 29-32. 1935) and others. may also 
questioned whether the plant mentioned paniculata Kanehira 
Micron. 82. 1933) and other workers Micronesia the same the 
Norfolk Island plant which was the basis Planchon’s combination 
stigma paniculatum Endl. Prodr. Norfolk. 42. 1833). the basis the 
original Australian herbarium specimens, and the interpreta- 
tions students the Australasian flora Banks and Soland. Austr. 
Pl. Cook’s 90. pl. 298. 1905), one observes that the leaves 
paniculata have comparatively short petioles, inconspicuous lateral basal 
nerves which are scarcely stronger than the several upper secondaries, and 
gradually acuminate apex. 


Celtis vitiensis Sm., sp. nov. 


Arbor alta (vel ultra?) sub ubique glabra, ramulis 
gracilibus subteretibus cinereis copiose lenticellatis; stipulis 
acutis 2-4 mm. longis demum petiolis gracilibus leviter canaliculatis 
4-10 mm. longis; laminis chartaceis sicco utrinque papil- 
lato-rugulosis, ellipticis vel ovato-ellipticis, 4-9 em. longis, 
em. latis, basi obtusis petiolum saepe inaequilateraliter decur- 
rentibus, apice late obtusis vel subrotundatis saepe inconspicue emargina- 
tis, margine integris leviter recurvatis, basi trinerviis, costa supra paullo 
elevata subtus prominente, nervis primariis supra medium laminae areu- 
atim productis exterius venas paucas inconspicuas emittentibus, nervis 
secundariis utrinsecus vel inconspicuis plerumque utrinque prominulis, 
rete venularum immerso vel interdum subtus prominulo; 
em. longis pauciramosis, pedicellis 1-3 mm. longis; drupis elongato- 
ovoideis, maturitate mm. longis mm. latis, inconspicue 2-angulatis, 
basi obtusis vel rotundatis, apicem versus abrupte angustatis, stigmatibus 
bilobatis complanatis subpersistentibus. 

Levu: Tholo North: Vicinity Nandarivatu, alt. 750 m., Degener 
14322 Feb. 1941 (tree high, forested stream-bank 
fruit blue-black, succulent) Nandrau, alt. about 600 m., Degener 14897 (A) 
(in forest) trail around escarpment behind Government Station, Nandari- 
vatu, alt. 800 m., Gillespie 4185 (Bish, GH). 
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Similarly member the Subgenus Solenostigma (Endl.) Planch., 
vitiensis differs from Harperi Horne, doubtless its closest ally, its 
shorter petioles, smaller leaf-blades with papillate-rugulose surfaces and 
obtuse nearly rounded apices, and smaller drupes. The cited specimens 
were originally distributed various herbaria under the name 
Harperi. Degener reports the native names marasa and matho for his nos. 
14322 and 14897 respectively, but these names usually refer species 
Sapindaceae and Lauraceae. 

PROTEACEAE 

KERMADECIA FERRUGINEA Sm. Bishop Mus. Bull. 141: 48. 1936. 

TAVEUNI: Trail above Somosomo, alt. 1000 m., Gillespie 4842 (A, Bish) 
(on exposed summit ridge; native name: kau mbutu). WITHOUT DEFINITE 
[‘‘other side Gillespie 3201 (A, Bish) (native name: 
thivea). 

the above-cited collections, the first was obtained near the type lo- 
and quite probable that Gillespie’s locality for his no. 
3201 refers Waiyevo, one his other stations Taveuni. Each the 
cited collections detached fruit and has leaves larger and 
older than those originally described, making desirable the following amplifi- 

Petioles 6.5 em. long; leaf-blades em. long and 12.5 em. 
broad, subcordate inequilaterally subacute base, often nearly rounded 
apex, lightly undulate and essentially entire margins, persistently 
ferruginous-tomentose the main nerves above glabrescent, length 
nearly glabrescent beneath, the principal secondary nerves often 
pais raceme em. long fruit fruit coriaceous when dried, ellipsoid 
ovoid, slightly flattened, maturity mm. long, mm. broad, 
and mm. thick, rounded base, subacute and perhaps mucronulate 
apex, the pericarp probably carnose when fresh, blackish when dried. 


PORTULACACEAE 


TALINUM PANICULATUM Gaertn. Fruct. 219. pl. 128. 1791; 
Poelln. Rep. Sp. Nov. 35: 10. 1934. 

Along coastal road north Levuka, near sea, Gillespie 4495 
(Bish, GH). 

This widespread weed has already been reported from Fiji, under the 
synonym patens Willd., Seemann Vit. 10. 1865). thus 
far recorded, Fiji, only from Ovalau, but apparently common the 
Society Islands. native tropical America, the species now widely 
naturalized China. 

DEGENERIACEAE 


DEGENERIA VITIENSIS Bailey Sm. Jour. Arnold Arb. 23: 
pl. 1-5. 1942. 

Levu: Naitasiri: Nanduna, alt. about m., Parham 1488 (A) 
(tree about high, forest native name: timber useful). 

The recently described Degeneriaceae has previously been 
known only from collections Tholo North, Viti Levu, and Mbua, Vanua 
Levu. The third collection, cited above, comes from the southeastern portion 
Viti Levu; its foliage precisely matches that the type and 
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companied old fruit which offers characters not brought out the 
original description. Mr. Parham states that the species fairly frequent 
the cited region. 

ANNONACEAE 

Polyalthia angustifolia Sm., sp. nov. 

Arbor sub fructu ubique glabra; ramulis gracilibus subteretibus rugulo- 
sis inconspicue lenticellatis; petiolis canaliculatis mm. longis superne 
anguste alatis; laminis subcoriaceis sicco fuscis oblongo-lanceolatis, 
em. longis, em. latis, basi subacutis petiolum in- 
conspicue decurrentibus, apice obtusis vel breviter obtuse cuspidatis, 
margine integris leviter recurvatis, costa supra valde impressa subtus 
prominente, nervis secundariis utrinsecus brevibus arcuatis anastomo- 
santibus supra subplanis subtus prominulis, rete venularum immerso vel 
subtus paullo prominulo; infructescentiis videtur breviter pedicellatis, 
pedicello sub fructu crasso tereti ruguloso em. vel ultra longo, lobis 
persistentibus subcoriaceis late deltoideis mm. longis obtusis; re- 
ceptaculo subgloboso sub fructu mm. diametro; carpellis maturis 
videtur circiter breviter stipitatis (stipitibus crassis mm. longis) 
obovoideo-ellipsoideis, mm. longis, 12-15 mm. latis, apice rotundatis, 
pericarpio coriaceo tenui inconspicue ruguloso seminibus vel adscenden- 
tibus obovoideis vel subglobosis, mm. longis mm. latis, interdum 
subcomplanatis leviter carinatis. 

Viti Levu: Naitasiri: Tamavua woods, miles from Suva, alt. 150 m., 
Gillespie 2198 Bish, GH), Aug. 1927. 

Polyalthia angustifolia readily distinguished from the other Fijian 
species the genus its long narrow leaf-blades with subacute bases. The 
carpels, with one two erect seeds, indicate the probable place the new 
species Polyalthia, but this position should verified the collection 
flowers. 


Xylopia pacifica Sm., sp. nov. 

Arbor ubique praeter inflorescentiam demum subglabra vel ramulis 
apicem versus petiolis cinereo-puberula; ramulis 
cinereis copiose lenticellatis petiolis rugulosis canaliculatis mm. longis, 
superne basi laminae decurrente alatis; laminis subcoriaceis fuscis 
ovatis vel ellipticis, 4.5-11 em. longis, em. latis, basi obtusis 
petiolum abrupte decurrentibus, apice cuspidatis vel acuminatis (acumine 
ipso mm. longo obtuso), margine integris, subtus pilis 0.5 mm. 
longis cinereo-hirtellis glabrescentibus, supra costa interdum brevi- 
ter pilosa excepta glabris, costa conspicua utrinque prominente, nervis 
secondariis utrinsecus cum aliis debilioribus interspersis patentibus 
valde prominulis marginem versus anastomosantibus, rete venu- 
larum incricato utrinque prominulo; inflorescentiis axillaribus 
vel ramulis infra folia orientibus brevibus vel 2-floris, rhachi pedicel- 
lisque primo dense sericeo-puberulis, rhachi mm. longa, bracteis mox 
pedicellis crassis mm. longis basim versus mm. superne 
mm. diametro; calyce pedicello puberulo coriaceo late sub 
anthesi 3-4 mm. longo circiter mm. diametro, intus glabro, sepalis 
late ovato-deltoideis, circiter mm. longis, 4-5 mm. latis, apice obtusis vel 
rotundatis corolla inconspicue hexagona, basi dilatata, 
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immatura mm. longa, petalis carnosis valvatis biseriatis, exterioribus 
lanceolatis basim versus mm. latis, extus dense pallido-sericeis, 
intus copiose pallido-puberulis, interioribus brevioribus dense puberulis 
basi circiter 2.5 mm. lata toro subconico circiter mm. 
alto externe staminifero medio profunde apice irregulari; stamini- 
bus 200 arete imbricatis mm. longis, filamentis ligulatis 
0.5 mm. longis, connectivo appendiculam minutam complanatam obscure 
papillosam producto, loculis linearibus obscure pistillis 
tori inclusis oblongo-ellipsoideis, stylo brevi incluso circiter 1.4 mm. 
longis, pilis mm. longis apice excepto copiose pallido-sericeis, ovulis 
videtur circiter oblique superpositis; pedicellis sub fructu crassis 
teretibus rugosis mm. longis, receptaculo demum valde 
maturis inaequilateraliter ellipsoideis vel obovoideo-ellipsoideis, 
25-32 mm. longis (stipite crasso circiter mm. longo mm. diametro 
excepto), mm. latis crassis, inconspicue longitudinaliter carinatis, 
apice rotundatis, pericarpio fibroso-lignoso mm. 
papilloso-ruguloso vel sublevi, primo nigrescente demum cinereo-variegato, 
seminibus (vel minoribus vel 4), eis basim apicem 
versus parvis, eis medium versus inaequilateraliter obovoideo-ellipsoideis 
complanatis, circiter mm. longis mm. latis, mm. 
erassis, basi apice obtusis. 

Levu: Tholo North: Nandarivatu, alt. 900 m., 4153 (A, 
Bish, GH), 4313 (Bish) Rewa: Lami, alt. 100 m., Parks 20942 (Bish) (tree 
high; trunk em. thick forest) Naitasiri: Tholo-i-Suva, alt. 
about 180 m., Parham 2654 Jan. 16, 1939 (tree high, 
forest), Nasinu, miles from Suva, alt. 150 m., 3483 (A, 
Bish, GH), 3615 (A, Bish, GH) (in woods west road), 3663 (A, Bish, 
GH) (large tree; trunk em. fruit dark green). 


Xylopia pacifica, the third species the genus known from Fiji, 
vegetative characters strongly suggests the two already known, differing 
from them its much shorter petioles, its leaf-blades with more obviously 
decurrent bases and somewhat less prominent venation, and its different 
torus, which irregular the distal margin and forms deeper carpellary 
The stamens the new species are very numerous, being larger 
than those vitiensis Sm. and smaller than those Degeneri 
Sm. 

the cited specimens, only the type bears flowers, and this collection 
accompanied single detached mature carpel. The remaining specimens 
are fruit. The type and Gillespie 3483 are identical foliage, differing 
from the remaining specimens having leaves with longer acumens and 
slightly less obvious venation. There also considerable variation the 
fruits the cited specimens. Those above are the most mature 
found the type and Gillespie 3483. The remaining specimens 
have carpels only 10-16 mm. with comparatively slender stipes 
about mm. thick; the pericarp these carpels mm. thick, and the 
seeds are number and only mm. long and broad. The difference 
number seeds does not seem consequential, carpels associated with 
Gillespie 3483 may have few many seeds. Twelve seeds 
were observed only the single fruiting carpel the Parham specimen. 
The differences here pointed out among the available specimens seem 
more than individual, and confidently refer the material single species. 
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MYRISTICACEAE 


MACRANTHA Sm. Bishop Mus. Bull. 141: 67. 33. 
1936, Bull. Torrey Bot. Club 68: 399. 1941. 

Levu: Naitasiri: Mt. Korombamba, alt. m., dense forest 
upper slopes, Parks 20123 (Bish). 

This species has previously been known only from two collections from 
Vanua Levu. 

CRUCIFERAE 

SENEBIERA DIDYMA (L.) Pers. Syn. 185. 1806. 

Levu: Tholo North: Nandarivatu, alt. about 800 m., Greenwood 880 
(GH) (semiprostrate waste places). 


Although this widespread weed has been reported from other Pacifie 
groups, including Tonga, believe that has not otherwise been recorded 
from Fiji. 


CAPPARIDACEAE 
GYNANDROPSIS SPECIOSA (H. K.) DC. Prodr. 238. 1824. 


WITHOUT DEFINITE LOCALITY: Gillespie 2821 (Bish, GH) (flowers 
dull rose-pink). 


This tropical American plant, although now known many parts the 
Old World weed, has apparently not been reported from Fiji 
the adjacent regions. The genus also new Fiji. 


LEGU MINOSAE 


SAMANEA SAMAN (Jacq.) Merr. Jour. Wash. Acad. Sci. 47. 1916. 

Levu: Tholo North: Vicinity Nandarivatu, alt. 700 m., Gillespie 
4378 (Bish). 

The widely cultivated rain-tree, native northern South has 
been reported from several Pacific groups, but far know has 
previously escaped notice the literature pertaining Fiji. 


LEBBECK Benth. Hook. Lond. Jour. Bot. 87. 1844. 
Levu: Rewa: Along the coast between Suva and Lami, Gillespie 
2064 (A, Bish). 


This widely cultivated plant has not been previously reported from 
Fiji, although records from many other groups are found 
literature. probably native the drier parts Africa and Asia. The 
genus has not otherwise been recorded from Fiji. 

Acacia (L.) Willd. Sp. Pl. 1083. 1805. 

Levu: Ra: Ellington, strand, Parks 20856 (Bish) (tree 
high). 

This species, well established most tropical countries and probably 
native America, has not previously been reported from Fiji 
literature. Its occurrence has been noted most the major groups. 

Mart. Flora 20: 121. 1837. 

Schrankia distachya aff.’’ sensu Sm. Sargentia 36. 1942; 
non DC. 
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Mr. William Greenwood calls attention the fact that the sterile 
specimen (Greenwood 838) which referred tentatively Schrankia dis- 
tachya 1942 actually represents Mimosa invisa. This latter species has 
been reported from Fiji Mr. Parham the Agricultural Journal 
the Department Agriculture, Fiji, recent number which not yet 
available me. Apparently seeds this weed were accidentally introduced 
into Fiji from Malaysia, where the Brazilian plant has been established for 
some time; has not been reported otherwise from the Pacific. Mr. Parham 
reports from Singatoka and Tailevu Viti Levu. The genus Schrankia 
therefore not known from Fiji. 

BAUHINIA MONANDRA Kurz Jour. As. Beng. 42(2) 73. 1873. 

WITHOUT DEFINITE LOCALITY Gillespie 4399 (A, Bish). 


Although reported from various other regions, this species, proba- 
bly native tropical America, apparently here listed from Fiji for 
the first time. 

PUERARIA THUNBERGIANA (Sieb. Benth. Jour. Linn. Bot. 
122. 1867; Sm. Sargentia 39. 1942. Pachyrhizus trilobus 
sensu Seem. Vit. 63. 1865; Horne, Year Fiji 265. 1881; Guppy, Obs. 
Nat. Pac. 412, 413. 1906; Gibbs Jour. Linn. 39: 209. 1909; non DC. 
Pachyrhizus angulatus sensu Horne, Year Fiji 86. 1881; non Rich. 

TAVEUNT: Gillespie 4702 (Bish) Waiyevo, alt. 100 m., Gilles- 
pie 4703 (A, Bish) violet). DEFINITE Seemann 114 
(GH), Horne 463 (GH). 


indebted Mr. William Greenwood, Lautoka, for pointing out 
that Seemann had misidentified his plant (no. 174) and had been 
followed this determination Horne, Guppy, and Gibbs. The cited notes 
these writers refer Pueraria Thunbergiana, does the well known 
Fijian name This species was doubtless early introduction into Fiji 
and may still used emergency food plant. 

The genus Pachyrhizus should therefore excluded from lists the 
Fijian flora. For notes the identity Pachyrhizus trilobus (Lour.) DC. 
Pueraria Thomsoni see Merrill (Comm. Lour. 211. 
1935) and Rehder (in Jour. Arnold Arb. 18: 209. 1937). probable that 
certain other references the Pachyrhizus the area 
will also found pertain Pueraria Thunbergiana. 


MELIACEAE 


Aglaia Parksii Sm., sp. nov. 

Arbor alta, ramulis teretibus apicem versus mm. crassis 
juventute densissime ferrugineo-tomentosis (pilis stellatis multiramulosis, 
ramulis nonnullis mm. longis reliquis brevioribus demum descitis, pelta 
persistente videtur foliis pinnatis em. longis, 
petiolis 14-18 em. longis basi valde rhachi subteretibus 
ramulis dense tomentosis; foliolis oppositis vel suboppositis, petiolulis 
tomentosis, lateralibus mm. longis, laminis papyraceo-chartaceis ob- 
longis (vel inferioribus subellipticis), 10-25 em. longis, em. latis, basi 
anguste vel late rotundatis subcordatis interdum inaequalibus, apice ob- 
tusis, margine integris undulato-recurvatis, supra glabris vel costa parce 
tomentosis, obscure impresso-glandulosis, subtus costa pilis eis ramulorum 
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tomentosis ceterum glabris, costa supra leviter vel subplana 
subtus prominente, nervis secundariis 12-19 patentibus 
marginem versus anastomosantibus supra subplanis subtus leviter elevatis, 
rete venularum utrinque subplano vel supra 
inflorescentiis axillaribus racemosis vel forsan anguste 
latis post anthesin em. longis paucifloris ubique dense stellato-tomen- 
tellis, pedunculo brevi vel subnullo rhachi gracilibus, bracteis minutis 
mox deciduis; pedicellis mm. longis sub calyce obscure articulatis; 
cupuliformi paullo post anthesin mm. longo mm. summo 
diametro, lobis deltoideis, mm. longis, circiter mm. latis, acutis, 
intus glabris; petalis staminibusque non visis; ovario subgloboso dense 
minute fructibus immaturis ellipsoideis persistenter 
Viti Levu Tholo-i-Suva, alt. 200 m., Parks 20076 
May 24, 1927 (tree high, the trunk em. thick 
bush wet canyon). 


Although the stamens this species are not available, may safely 
referred the Section Hearnia because its obvious affinity Arch- 
boldiana Sm., doubtless its closest ally. Aglaia Parksii differs from 
this, however, its more numerous and more definitely oblong leaflets, 
which the base usually and the apex obtuse. The new species 
has sparser and shorter tomentum throughout, and this lacking from 
the lower surface whereas Archboldiana the blades 
are persistently tomentose beneath. The inflorescence the new species 
comparatively reduced and the are much smaller. Another rela- 
tive Parksii the common vitiensis Sm., which differs its 
lepidote rather than tomentose indument, its differently shaped leaflets, its 
ample paniculate inflorescence, ete. 


HIPPOCRATEACEAE 
SALACIA PACHYCARPA Sm. Sargentia 53. 1942. 
Levu: Rewa: Near quarry west Lami village, alt. m., Gillespie 
4581 (A, Bish) (bush, limestone rocks; fruit green). 


This the second collection the species, the type having come from 
northeastern Viti Levu. Like the type, the Gillespie specimen fruit. 


SAPINDACEAE 


ALLOPHYLUS SUBLAXUs Gillespie Bishep Mus. Bull. 83: 16. 78. 1931. 

Levu: Tholo Nauwanga, near Nandarivatu, alt. about 750 m., 
Degener 14530 (A) (tree, dense forest). TAVEUNI: Vicinity Waiyevo, 
alt. m., Gillespie 4731, 4789 (Bish, GH) (on bank stream 
stream-bed woods above coconut plantations). 


The cited specimens should added those originally listed Gillespie 
from Viti Levu and Ovalau. the specimens available the leaflet-apex 
varies from obtuse short-acuminate, but essential details there are 
differences. All eight stamens appear fertile the flowers have 
examined, Gillespie’s mention ‘‘fertile anthers apparently and his 
illustration having been based injured flower. The species closely 
allied ternatus (J. Forst.) Radlk., being distinguished pri- 
marily its compound inflorescences. The occurrence ternatus east 
the New Hebrides and New Caledonia dubious. 
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ana Allophylus differs from vitiensis Radlk. (recorded only from 
bus the type collection, Horne 464 without definite locality) not only 
tis, the foliage character mentioned Gillespie, but also having its petals 
obovate and gradually narrowed toward the base rather than spatulate and 
with obviously ligulate basal portion. 
Allophylus umbrinus Sm., sp. nov. 
Arbor parva, ramulis gracilibus teretibus juventute pilis mm. longis 
dense tomentosis demum glabratis cinereis; foliis trifoliolatis, petiolo 
tis, ramulis densissime tomentoso em. longo, petiolulis tomentosis lateralibus 
1-4 mm. terminali mm. longis, foliolorum laminis papyraceis 
lis. olivaceis oblongo-ellipticis (lateralibus em. longis, 
5-7.5 em. latis, basi acutis vel obtusis, apice obtuse cuspidatis mucronu- 
latis, margine remote mucronulato-serratis, utrinque subtus nervis 
densissime velutinis (pilis 0.8 mm. longis) supra praeter nervos 
demum subglabratis, costa subtus prominente, nervis secundariis utrinsecus 
8-10 rectis erecto-patentibus subtus valde prominulis, rete 
venularum utrinque leviter prominulo; inflorescentiis paniculatis em. 


longis, rhachi ramulis paucis longis breviter tomentosis, cincinnis 
subsessilibus sub anthesi plerumque unifloris, bracteis lanceolatis circiter 
mm. longis dorso breviter hispidis, pedicellis gracilibus glabris sub anthesi 
1.5 mm. longis; sepalis membranaceis late rotundatis, mm. 
longis, interioribus circiter mm. longis, exterioribus minoribus, margine 
obscure ciliolato excepto petalis membranaceis obovatis, mm. 
longis latis, infra medium gradatim angustatis, undulato-marginatis 
apice leviter emarginatis, supra unguem margine incurvatis pilis circiter 
0.3 mm. longis conspicue disci glandulis subearnosis semiorbiculari- 
bus circiter 0.4 mm. diametro staminibus filamentis filiformi- 
bus circiter 1.5 mm. longis villosis, antheris subgloboso-oblongis circiter 0.4 
mm. longis; pistilli rudimento villoso. 

Levu: Tholo North: Nandarivatu, alt. 1000 m., Gillespie 4160 (A— 
TYPE, Bish), Dee. 1927 (small tree, dark woods stream above swim- 
ming pool; native name: ta). 


Allophylus umbrinus very closely allied Gillespie, its 
flowers differing only the villose rather than glabrous filaments. However, 
the new species readily distinguished the conspicuous soft pubescence 
its branchlets, petioles, leaflet-blades, and inflorescence branches. 
these parts are glabrous, least subglabrate and never more 
than puberulent. 


ALLOPHYLUS TIMORENSIS (DC.) Bl. Rumphia 130. 1847; Radlk. 
Pflanzenr. 98b (IV. 165) 587. 1932. 

Limestone formation, alt. 0-100 Smith 1287 (Bish, GH) 
(siender shrub high, thickets; fruit red; native name: sendamu). 
FULANGA: Limestone formation, alt. 0-80 m., Smith 1141 (Bish, GH) (tree 
high, forest petals and stamens white), (Bish, GH) (shrub 
high, stamens white). 


Although this widespread and common species has been extensively re- 
ported from the adjacent groups, such the New Hebrides and Samoa, 
has apparently escaped previous notice Fiji. 
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RHAMNACEAE 


RHAMNELLA Ann. Mus. Bot. Lugd.-Bat. 30. 1867. 

Dallachya Muell. Fragm. Phyt. Austral. 1875; syn. nov. 

Because the genus has not previously been reported east 
continental Asia, Japan, and Hainan, the reduction Dallachya its 
synonymy proposed only after careful consideration lines 
the Tribe Zizypheae. Dallachya, genus based Rhamnus 
vitiensis Benth., was originally placed the vicinity Ventilago Gaertn. 
and Smythea Seem., but the fruit immediately excludes from the Tribe 
Ventilagineae. Weberbauer (in Nat. 407. 1895) mentions 
Dallachya genus uncertain position, probably belonging the Tribe 
Zizypheae. the characters its flowers and fruits, Dallachya vitiensis 
seems practically indistinguishable, even the smallest details, from 
several species interpreted Schneider (in Sargent, 
Wils. 222-226. 1914). 

The species apparently closest rubrinervis 
Rehder hainanensis Merr.|, from which differs its glabrous 
habit, details its leaf-margin and venation, and its strictly fasciculate 
flowers and fruits. 

vitiensis (Benth.) comb. nov. Colubrina vitiensis 
Seem. Mission Viti 434, nomen. 1862. Rhamnus vitiensis Benth. 
Austral. 413. 1863; Seem. Vit. 42. 1865; Warb. Bot. Jahrb. 13: 368. 
1891; Burkill Jour. Linn. Bot. 35: 32. 
Panch. Seb. Seb. Not. Bois Nouv. Cal. 236. 1874; Guillaumin Ann. 
Mus. Col. Marseille 120. 1911; Schinz Guillaumin Sarasin 
Nova Cal. Bot. 174. 1920; Guillaumin Jour. Arnold Arb. 12: 238. 1931; 
Daniker Vierteljahres. Nat. Ges. Zurich 78: Beibl. 19: 251. 
lachya vitiensis Muell. Fragm. Phyt. Austral. 140. 1875; Weberb. 
Schutzgeb. Siidsee 426. 1901; Lauterb. Bot. Jahrb. 57: 330. 1922. 
Berchemia crenulata Panch. Guillaumin Ann. Mus. Col. Marseille 
nomen. 1911. 


From the epithet, one would naturally expect this species 
typified Fijian but this not the case. Seemann’s mention 
Colubrina vitiensis refers his no. 85, but there description and 
therefore the name has standing. The same collection had already been 
mentioned Gray (in Am. Acad. 316. 1862, Bonplandia 10: 
35. 1862) probably new species Rhamnaceae, but without definite 
mention genus. Therefore Bentham’s description 1863 must taken 
the basis the binomial. This description appears have been based 
entirely MacGillivray collection from Cape York, Queensland. Bentham 
cites Colubrina synonym and remarks: Apparently the 
same species was gathered the Fiji Islands Seemann, and his specimens 
have young fruits, obovoid-oblong shape, which, far they go, agree 
with those 

Fortunately Bentham appears have been correct his belief that the 
Australian and Fijian plants are least, the basis the 
collections now available, cannot distinguish the Pacific from the Austra- 
lian material. The species has been reported from Queensland, New Guinea, 
New Caledonia, the Loyalty Islands, the New Hebrides, Fiji, and Tonga. 
have seen the following Fijian specimens 
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Levu: Lautoka: North Lomolomo, alt. m., Degener Ordonez 
(A) (tree high, dry forest). KANDAvu: Hills above Namalata 
and Bays, alt. m., Smith 123 (Bish, GH) (scandent shrub, 
forest; anthers yellowish). FuLANGA: Limestone formation, alt. 
Smith 1113 (Bish, GH) (gnarled tree high, cliffs; flowers pale 
yellow; native name: taka). WITHOUT DEFINITE LOCALITY: Seemann 
(source the name Colubrina vitiensis Seem., GH). Mr. William Greenwood 
informs that has collected this species Lautoka and also Lambasa, 
Mathuata, Vanua Levu. 

conclusions the specific identity plants from various Pacific 
and Australian regions are based upon examination the following 
tions 

QUEENSLAND: Rockingham Bay, Dallachy (GH) Palm Island, 
(A); Daintree River, alt. m., Kajewski 1401 (A), 1464 (A) (common 
vines rain-forest trees; fruit black when ripe, mm.). NEw 
CALEDONIA: Balansa 959 (A); Rat (A). New Aneityum: 
Anelgauhat Bay, alt. m., Kajewski 738 (A). 

COLUBRINA PAPUANA Merr. Perry Jour. Arnold Arb. 22: 264. 1941. 

Levu: Tholo North: Nandarivatu, alt. about 900 m., Greenwood 856 
(A) (tree about high; trunk em. diam.; young fruits yellow) 
Tholo East Taulevu-Vunindawa track, alt. about 150 m., Parham 741 
(A) (shrub high, grassland) Naitasiri: Nasinu, miles from Suva, 
alt. 150 m., Gillespie 3599.9 (Bish), 3661 (A, Bish) (tree high, 
copiously trunk em. diam.; fruit dull russet-green, the seeds 
orange-red WITHOUT DEFINITE Horne 1116 (Bish). 

The cited specimens, all which are fruit, appear quite identical 
with the three New Guinean specimens cited connection with the original 
description. There seems doubt the place the plant Colubrina; 
the fruit-shape and the method dehiscence suggest the common 
(L.) Brongn., from which papuana once distinguished its dif- 
ferent foliage and larger fruits with thicker valves and larger seeds. The 
this New Guinean species Fiji surprising, but possibly 
future collections the Solomons and the New Hebrides will solidify the 
range. possible, course, that discovery flowering material Fiji 
will make recognition our plant advisable, but view the 
remarkable similarity our material that New Guinea, foliage and 
fruit, doubt such separation will prove feasible. 


FLACOURTIACEAE 


Xylosma Bryanii Sm., sp. nov. 

Frutex inermis parvus altus, ramulis gracilibus subteretibus ob- 
scure lenticellatis petiolis juventute obscure puberulis demum glabrescen- 
tibus; petiolis gracilibus leviter canaliculatis 3-5 mm. longis; laminis 
chartaceis glabris obovatis vel elliptico-obovatis, em. 
longis, em. latis, basi acutis vel obtusis petiolum inconspicue 
decurrentibus, apice rotundatis, margine integris sed anguste 
revolutis, subtus dense minute glanduloso-ceriferis, costa supra prominula 
subtus elevata, nervis secundariis utrinsecus vel adscendentibus anastomo- 
santibus utrinque prominulis, rete venularum utrinque obscure 
inflorescentiis solis visis axillaribus breviter racemosis 2—4-floris, rhachi 
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mm. longa puberula, bracteis ovato-deltoideis subacutis puberulis 


citer mm. longis 0.7 mm. latis, pedicellis gracilibus 5-6 mm. longis 
obscure puberulis; sepalis submembranaceis ovatis vel ellipticis, sub 
anthesi mm. longis latis sub fructu paullo majoribus per- 
sistentibus, apice rotundatis vel obtusis (interioribus interdum vel 
lobatis), extus glabris vel obscure minute puberulis, intus dense pallido- 
disco parvo obscure crenulato; ovario glabro ovoideo sub 
anthesi circiter 1.5 mm. longo, stylo brevi crasso, placentis inconspicuis, 
ovulis per placentam, stigmate obscure lobato; fructibus ovoideis 
vel ellipsoideis, maturitate mm. longis mm. latis, stylo 
mm. longo coronatis, pericarpio crasso-carnoso, placentis oppositis, seminibus 
ovoideis, circiter 3.5 2.5 mm., basi obtusis, apice 
rotundatis. 

Rocky islet off shore Ongea ndriti, alt. m., Bryan 392 
(A—fragm., July 26, 1924 (small shrub, high flowers 
green and fruit green purple). 

Xylosma very distinet among species, being distin- 
guished its diminutive habit, small revolute-margined leaf-blades, 
pact inflorescences, and ovaries with two placentas. Sleumer’s treatment 
(in Notizbl. Bot. Gart. Berlin 14: 1938) may placed 
ovatum Benth. Australia, species with slightly larger leaves, more 
numerous flowers, shorter pedicels, smaller sepals, more prominent placentas, 
and fewer ovules. 

pleasure name the new species for the collector, Dr. 
Bryan, Jr., Curator the Bernice Bishop Museum. 

XYLOSMA ARCHBOLDIANUM Sm. Sargentia 61. 1942. 

Rewa: Korombamba Mt., alt. about 420 m., Parham 1269 
(A) (shrub, forest). 

The second collection this recently species, collected near the 
southeastern rather than the northeastern coast Viti Levu, bears mature 
staminate flowers and slightly more robust than the type, with which 
identical all essential characters. The following amplification the 
original description now possible 

Frutex, petiolis mm. longis, laminis em. longis em. latis; 
inflorescentiis maturis axillaribus solitariis racemosis vel 8-floris, rhachi 

gracili mm. longa, bracteis ovato-deltoideis subacutis mm. 
longis latis; pedicellis gracilibus sub anthesi mm. longis, supra basim 
mm. articulatis; sepalis vel exterioribus oblongis minoribus 
saepe deficientibus) intus pallide pilosis, late ovatis, mm. longis, 
1.6 mm. latis, apice rotundatis vel mucronulatis; toro complanato disco 
incluso mm. diametro; staminibus 40, filamentis gracilibus 
glabris mm. longis, antheris oblongis circiter 0.5 mm. longis latis. 


BARRINGTONIACEAE 


BARRINGTONIA PETIOLATA Sm. Bishop Mus. Bull. 141: 102. 54. 
1936; Knuth Pflanzenr. 105 219): 36. 1939. 

Levu: Tholo West: Mbuyombuyo, near Namboutini, Tabualewa 
15612 (A) (tree high, forest) Naitasiri: Mt. Kombalevu, alt. 350 
m., Parks 20309 (Bish) (tree high, thick bush) vicinity Nasinu, 
miles from Suva, alt. 150 m., Gillespie 3584 (A, Bish) (in woods; flowers 
pink). 


from 


petic 
fuse 
basi 
later 
pan 
oblo 
long 
lons 
bru 
lobi 
pist 
sty 
lin 


| 
lea 
° 
sm 
a 
1, 
¥ 


1943] SMITH: PLANTS FROM FIJI 547 


This species has previously been recorded only from the three specimens 
from Vanua Levu originally mentioned. 


Discocalyx sylvestris Sm., sp. nov. 

Arbor alta ubique praeter inflorescentiae ramulos calyces 
obscure furfuraceos glabra, ramulis gracilibus cinereis teretibus 
petiolis 6-10 mm. longis superne anguste alatis; laminis chartaceis siccitate 
subtus pallidioribus, obovatis, em. longis, em. latis, 
basi attenuatis petiolum decurrentibus, apice rotundatis, margine 
integris minute recurvatis, costa supra subplana subtus elevata, nervis 
lateralibus patentibus immersis interdum 
prominulis, venulis obscuris immersis; inflorescentiis axillaribus 
paniculatis em. longis, ramulis gracilibus minute furfuraceis, bracteis 
oblongis mm. longis pedicellis gracilibus sub anthesi mm. 
longis furfuraceis; floribus videtur hermaphroditis; rotato 
mm. diametro profunde 5-lobato utrinque glabro vel extra obscure 
furfuraceo, lobis deltoideo-oblongis parce glanduloso-punctatis, mm. 
longis latis, apice obtusis vel rotundatis, margine copiose breviter 
brunneo-ciliolatis corolla rotata 44.5 mm. diametro fere basim 5-lobata, 
lobis oblongis 1.5 mm. longis latis apice rotundatis nigro-glandu- 
loso-punctatis; staminibus quam pistillo brevioribus, 
oblongo-ovoideis circiter 0.7 mm. longis glandulosis apice 
pistillo sub anthesi circiter 1.3 mm. longo glabro, ovario graciliter ovoideo 
stylum circiter 0.5 mm. longum attenuato, stigmate subpentagono, 
ovulis fructu subgloboso mm. diametro obscure glanduloso- 
lineolato, stylo persistente coronato. 

Levu: Rewa Naitasiri: Central Road, near Suva, alt. 250 m., 
MacDaniels 1134 Bish), Apr. 13, 1927 (tree high, the trunk 
em. diam. rain-forest). 


Discocalyx sylvestris appears closely related only multiflora 
Gillespie, from which differs its shorter and proportionately broader 
leaf-blades with fewer and more secondaries, much more compact 
inflorescences, larger bracts, smaller and more deeply lobed corolla, and 
smaller anthers. Possibly the new species also represented MacDaniels 
1070 (Bish), from the coast miles west Suva, Rewa, Viti Levu, sterile 
specimen with thinner punctate leaf-blades and more obvious venation. 


Rapanea crassiramea Sm., sp. nov. 

Arbor paullo post anthesin ubique glabra, ramulis subrectis crassissimis 
apicem versus mm. diametro subteretibus copiose lenticel- 
latis, foliorum delapsorum numerosis; petiolis crassis supra 
paullo complanatis 12-22 mm. longis; laminis coriaceis fuscis 
anguste obovatis, 11-15 em. longis, em. latis, basim versus gradatim 
angustatis basi ipso obtusis, apice late obtusis saepe leviter emarginatis, 
margine saepe anguste recurvatis, costa supra paullo subtus valde promi- 
nente, nervis secundariis aliis debilioribus interspersis 
erecto-patentibus anastomosantibus utrinque valde prominulis, rete venu- 
larum subimmerso vel subprominulo; ramulos axillis 
foliorum delapsorum copiose dispositis, ramulis crassis verruciformibus 
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mm. longis mm. latis formatis plerumque pedicellis crassis 
mm. diametro mm. longis; cupuliformi tenuiter 
fere basim 6)-lobato, lobis deltoideis 1.5 
longis latis, apice subacutis vel obtusis, margine copiose sed minute 
corolla staminibusque non visis; ovario post anthesin 
depresso-subgloboso mm. diametro, stigmate videtur punctiformi, 
placenta depresso-globosa, ovulis 

Levu: Tholo North: Nandarivatu, wooded slopes 900 
Gillespie 4374 (A—fragm., Dee. 16, 1927. 


Rapanea crassiramea species without close allies Fiji the ad- 
jacent groups, characterized its stout branchlets, large coriaceous obvi- 
ously nerved leaf-blades, numerous coarse inflorescence-stalks, long pedicels, 
and apparently predominantly 6-merous flowers. Its foliage suggests that 
some the Polynesian species described Mez under his numbers 61—67 
(in Pflanzenr. 372, 373. 1902), but those usually have 4-merous 
flowers and more highly connate sepals. 


OLEACEAE 
Linociera Gillespiei Sm., sp. nov. 


Arbor sub fructu ubique glabra, ramis ramulisque pallide cinereis gracili- 
bus subteretibus sparse lenticellatis nodis leviter foliis oppositis 
apicem ramulorum versus em. distantibus, petiolis rugulosis leviter 
eanaliculatis 10-15 mm. longis gracilibus 1.5 mm. diametro), 
laminis coriaceis olivaceis vel supra pallidioribus 
em. longis, em. latis, basi gradatim petiolum 
decurrentibus, apice caudato-acuminatis (acumine mm. longo obtuso), 
margine leviter recurvatis, subtus inconspicue rugulosis, costa supra 
subplana subtus prominente, nervis lateralibus arcuato-ad- 
marginem versus anastomosantibus supra planis vel leviter 
insculptis subtus valde elevatis, rete venularum obscuro vel subtus paullo 
prominulo; infructescentiis axillaribus (?) videtur racemosis circiter 
em. longis, rhachi rugosa mm. diametro, pedicellis non 
coriaceo ellipsoideo obtuse circumearinato, basi apice rotundato, 
mm., pericarpio valde ruguloso, vivo forsan crasse 
carnoso. 

Levu: Tholo North: Vicinity Nandarivatu, near summit Loma 
Langa Mt., alt. 1150 m., Gillespie 4289 (A—fragm., 13, 
1927. 


The only species Linociera which has been reported from Fiji 
adjacent groups the east pauciflora Clarke, mentioned 
Burkill (in Jour. Linn. Bot. 35: 45. 1901) Fiji and 
Tonga. However, the species here described new closely re- 
lated pauciflora, which based specimen from Penang and which 
doubtfully extends into the Pacific. The only species thus far reported from 
the New Hebrides ramiflora Wall., not close relative either the 
new species. Linociera sessiliflora Hemsl., from Papuasia and Micronesia, 
has leaves resembling those shape and texture, but with 
much shorter petioles. The inflorescence sessiliflora fasciculate and 
compact, whereas both Gillespiei and vitiensis (below described), far 
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can ascertained from fruiting specimens, have racemose inflorescences 
and thus might better placed Lingelsheim’s Racemosae (in Bot. Jahrb. 
61: 1927). The actual relationships the two new Fijian species cannot 
yet definitely established, but they are well characterized their short 
and presumably racemose inflorescences and large fruits. 


Linociera vitiensis Sm., sp. nov. 
Arbor alta sub fructu ubique glabra, ramulis cinereis vel distaliter 
pallide fuscis conspicue lenticellatis subteretibus, apicem nodos incrassatos 
versus complanatis; foliis oppositis 2-3 em. distantibus, petiolis castaneis 
rugulosis canaliculatis 12-16 mm. longis mm. diametro, laminis 
aceis olivaceis concoloribus late ellipticis, 7-10 em. longis, em. latis, 
basi petiolum abrupte attenuatis, apice obtuso-cuspidatis vel subito 
acumine obtuso mm. longo acuminatis, margine paullo recurvatis, costa 
supra subplana subtus prominente, nervis lateralibus utrinsecus plerumque 
erecto-patentibus intra marginem anastomosantibus supra leviter in- 
subtus elevatis, venulis immersis vel subtus inconspicue 
infructescentiis axillaribus vel ramulis infra folia orientibus racemosis 
em. longis, rhachi circiter mm. diametro, pedicellis paucis valde 
rugosis 3-4 mm. longis; fructu siccitate coriaceo (vivo 
luteo) ellipsoideo obtuse cireumearinato, basi apice rotundato, circiter 
pericarpio valde ruguloso, vivo levi. 

TAVEUNI: Borders lake east Somosomo, alt. m., Smith 864 
(Bish, Dee. 29, 1933 (tree high, dense forest island 
swamp fruit yellow; native name: lolovata). 


Linociera vitiensis doubtless close relative the preceding new 
species, Gillespiei, the two being readily distinguished obvious foliage 
characters. 


Bleekeria vitiensis (Markgraf) Sm., comb. nov. vitiensis 
Markgraf Bishop Mus. Bull. 141: 127. 66, 1936. 

Merrill and Perry (in Jour. Arnold Arb, 24: 213. 1943), recent dis- 
Bleekeria point out that Excavatia Markgraf (in Bot. 
61: 195. 1927) represents the same concept. Many the necessary 
transfers from the inclusive genus Ochrosia Juss. Bleekeria were made 
Koidzumi Bot. Mag. Tokyo 87: 52. 1923. Among these combinations, which 
are not general herbarium use, Bleekeria elliptica (Labill.) Koidz. for 
the well-known Ochrosia elliptica Labill., which oceurs Fiji. This species 
was inconspicuously transferred Markgraf Excavatia 
elliptica (Labill.) Markgraf, Bishop Mus. Bull. 141: 128. 1936. 
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INDEX AMERICAN BOTANICAL LITERATURE 


The aim this Index inelude all current botanical literature written 
Americans, published America, based upon American material; the word 
America being used the broadest sense. 

Papers that relate exclusively bacteriology, forestry, agriculture, horti- 
culture, manufactured products vegetable origin, laboratory methods are 
not included. users the Index will call the attention the editor errors 
omissions, their kindness will appreciated. 

The Index reprinted monthly cards, and furnished this form sub- 


the rate three cents for each card. The different subjects classi- 
fied below may now ordered separately (but orders will taken for less 


than one year’s issue any classification). Correspondence relating the card 
issue should addressed the Treasurer the Torrey Botanical Club. 


PLANT TAXONOMY AND FLORISTICS 
(exclusive fungi) 


(See also under General Botany: Standley Steyermark) 
Allard, The eastern false mistletoe (Phoradendron flavescens) when does 
Ames, Correll, new Epidendrum from Guatemala. 
Bull. 12: 60. pl. 1943. 
Ames, Correll, Studies Habenaria and Dichaea. 
Anderson, The distribution Tortula pagorum (Milde) Not. North 
America. Bryologist 46: 1943. 
Anderson, Notes Iowa flora. 
1943]. 
Babel, The variations Brachyelytrum erectum. 
1943. 
Ball, plant organs for purposes. 
71. 1943. 
Methodist University 1943. 
Bomhard, Distribution and character Sabal louisiana. 
Britton, Notes the distribution some rarely reported species 
Oedogonium. Ill. 35: 58, 59. 1942. 
Clausen, Scabiosa Columbaria central New York. 
221. 1943. 

Clausen, Two Botrychium records. Fern Jour. 33: 70. 1943. 

Conard, The liverworts Iowa. Iowa 49: 1942. 
[My 

Cory, new Streptanthus from the Big Bend Texas. Rhodora 45: 
258-260. 1943. 

Croizat, Navajoa, new genus Cactaceae. 
42. 1943. 

Croker, key the Illinois species Solidago. 
62, 63. 1942. 

Cronquist, The identity 
262-264. 1943. 


Orchid Soe. 


Mus. 


Acad. 49: 205, 1942. [My 
Rhodora 45: 260-262. 
Castanea 
Southern 


Jour. Wash. 


Rhodora 45: 220, 


Cact. Jour. 15: 88, 89. 
Trans. 35: 
Aster salsuginosus Richardson. Rhodora 45: 
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Cuatrecasas, Estudios sobre plantas andinas—IV. Caldasia 5-9. 
1943. 

Daily, First reports for the algae Borzia, Aulosira and Asterocytis 
Indiana. Butler Univ. Bot. Stud. 84-86. [Je] 1943. 

Demaree, Arkansas fern notes. Am. Fern Jour, 33: 75. 1943. 

Drexler, preliminary list bryophytes Linn County, Iowa. 
49: 1942 [My 1943]. 

Dugand, Notas sobre genero palmas Cuatrecasea. Caldasia 69-73. 

Dugand, Nuevas especies Ficus Colombia del Caldasia 
77-80. 1943. 

Dugand, Revalidacion ceiba como especie tipica del genero 
1943. 

Dugand, Una palma nueva del genero Desmoncus. Caldasia 75, 76. 
1943. 

Egler, The ferns and flowering plants the Clark Reservation, Onondaga 
County, New York. Coll. Forestry Tech. Publ. 61: 1-64. 1-3. 
1943, 

Feldman, Trees and shrubs Champaign County, Trans, 
Acad. 35: 60, 61. 1942. 

Fernald, Contributions from the Gray Herbarium Harvard Univer- 
CXLVIII. Five common rhizomatous species Muhlenbergia. 
Rhodora 45: pl. 749-757. 1943. II. Notes Danthonia. 
239-246. III. Erianthus brevibarbis and other species. pl. 
761. IV. Why not Andropogon Gerardi? 

Fernald, Contributions from the Gray Herbarium Harvard University 
—No. Studies North American species Scirpus. Rho- 
dora 45: 279-296, pl. 1943. VI. The identity Scleria setacea 
296, 297. VII. What Angelica triquinata? pl. 768, 
769. 

Fernald, Our varieties Barbarea vulgaris. Rhodora 45: 304, 1943. 

Notes North American Am, Nat. 29: 785, 
786. [Je] 1943. 

Friesner, Two Solidago hybrids worthy names. Butler Univ. Bot. Stud. 

Gilly, Studies the Sapotaceae, III. new species Manilkara from 
Cuba. Trop. Woods 1943. 

Glassman, taxonomic study the Illinois species Rumex. 
Acad. 35: 63-65. 

Goodman, Notes Iowa plants. Iowa Acad. 49: 1942. 
[My 

Goodman, Leyendecker, The genus Lysimachia Iowa. Proe. 
Iowa Acad, 49; 211, 212. 1942 [My 1943]. 

Gorham, The distribution Prunus nigra Ait. New Brunswick. 
dian Naturalist 43-46. 1943. 

Gorham, new location fog Shepherdia canadensis. Acadian Naturalist 

Harris, Plants the Presidential Range, Primrose, Mint, Figwort, 
Madder, Honeysuckle, and Bluebell families. Appalachia 
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Hopkins, Notes from the Bebb Herbarium the University Oklahoma 
Rhodora 45: 265-277. 1943. 

lands. Trans. Acad. 35: 71, 72. 1942. 


Kelso, Plants Dewer and vicinity. Biological Leaflet 19: 


1943, 
Legg, Lygodium palmatum West Virginia. Am. 
Ap-Je 1943. 

Aquifoliaceae DC. In: 
Methodist University 1943. 
L.] Cyrillaceae Lindl. 
Methodist University 1943. 
Algae Kentucky: Additions check list, IT. 

65, 66. [Je] 1943. 
McVaugh, Edward Palmer’s collections Arizona 1869, 1876 and 1877 


Fern 33: 70. 
Flora Texas Southern 
Flora Texas Southern 


Castanea 


Part General itinerary and sources. Am. Nat. 29: 
775. [Je] 1943. 
McVaugh, Kearney, Edward Palmer’s collections Arizona 


1869, 1876 and 1877. Part consideration some Palmer collections 


cited the Flowering Plants and Ferns Arizona.’’ Am. Midl. Nat. 
29: 775-778. [Je] 1943. 


Merrill, New names for ferns and fern allies proposed Rafinesque 
Fern Jour. 33: 1943. 
Moran, revision Dudleya, subgenus 
60. 11-13. 1943. 

Palmer, Quercus Prinus Linnaeus. 
1943. 

Proctor, Pellaea glabella Adams County, Ohio. 
1943. 

Record, Keys American woods. Trop. Woods 74: 17-43. 1943. 

Rice, Bryophytes the vicinity Wheaton College, 
setts. Bryologist 46: 1943. 

St. John, More about the ferns Florida. 
33: 59-67. 1943. 

1943. 

Schweinfurth, Catasetum new Peru. 


Desert 15: 56— 


Am. Nat. 29: 783, 784. [Je] 


Am, Fern 33: 71. 


Norton, Massachu- 


Fern Jour. 


Am. Orchid Bull. 12: 


Senn, The relation anatomy and cytology the classification the 
Leguminosae. Chron. Bot. 306-308. 1943. 

Setchell, Mastophora and the Mastophoreae: genus 
Proc. Nat. 29: 1943. 


Shinners, Notes Wisconsin Agrostis, Calamagrostis, Cala- 
movilfa. Am. Nat. 29: 779-782. [Je] 1943. 

Stiles, Bakke, The cut-leaved nightshade (Solanum triflorum 
Nutt.). 49: 213, 214. 1942 1943]. 


Tehon, The white-bracted Hymenopappus still grows Illinois. 


Trans. 
Ill, Aead. 35: 78. 1942. 
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Thomson, Parmelia stygia Ach. New Jersey. Bryologist 46: 46. 
1943. 

Waters, Equisetum praealtum dry soil. Am. Fern Jour. 33: 
1943. 

Weatherby, The type species Cheilanthes. Am. Fern 33: 67-69. 
1943. 

Welch, The systematic position the genera Wardia, Hydropogon, and 
46: 25-46. 1-39. 1943. 

Wheeler, History and orthography the celastraceous genus 
stima’’ Rafinesque. Am. Midl. Nat. 29: 792-795. [Je] 1943. 

(Cyeadaceae-Gramineae). Ann, Mo. Bot. Gard. 30: 1-31. 
[Je] 1943. 

Yuncker, Convolvulaceae Lindl. Cuseuta [Tourn.] Flora 
Texas 123+150. Southern Methodist University. 1943. 


MORPHOLOGY 
(including anatomy, and cytology part) 

leaf texture. Nat. 77: 285-287, 1943. 

Beal, Ownbey, Cytological studies relation the classification 
the genus Calochortus. III. Bot. Gaz. 104: 553-562. 1-11. 1943. 

Bloch, The problem polarity plant morphogenesis. Chron, Bot. 297- 
299. 1943. 

Bose, Role pyrenoids algae and vacuoles plastids higher 
plants and fungi. Bot. 104: 1-4. 1943. 

Chin, Cytology the autotetraploid rye. Bot. Gaz. 104: 627-632. 1-13. 

Craft, nectaries Bryophyllum calycinium. Iowa 
49: 113-115. 1-4. 1942 [My 1943]. 

Dean, Total length stem developed from single seedling 
Proc. Iowa Acad, 49: 127, 1942 [My 1943]. 

Finkelstein, study the vascular pathways the rhizome and base 
stipe Dryopteris marginalis (Linné) Asa Gray. Am, Jour. Pharm, 115: 

Friesner, Correlation elongation primary, secondary and tertiary axes 
Pinus strobus and resinosa. Butler Univ. 1-9. [Je] 
1943. 

Havis, developmental analysis the strawberry fruit. Am. Jour. Bot. 

Katz, Pollen-tube development officinale. Bot. 104: 

McMenamin, the epidermal cell walls beneath the mid- 
rib the holly leaf. Trans. Acad. 35: 69, 70. 

O’Mara, Meiosis autotetraploid Secale cereale. Gaz, 563-575. 

Wylie, The dwarf leaf Cercis canadensis. Iowa 49: 
1942 [My 1943]. 

Acad. 49: 1942 [My 1943]. 

Wylie, The role the epidermis foliar organization and its relations 
the minor venation. Am. Jour. Bot, 30: 273-280. 1-11. 1943. 
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PLANT PHYSIOLOGY 

Albaum, The relationship between nitrogen transport and metabolism 
the oat seedling. Am. Jour. Bot, 30: 302-305, 1943. 

Arnon, Hoagland, Composition the tomato plant influenced 
nutrient supply, relation fruiting. Bot. Gaz. 104: 1-7. 
1943. 

Berger, Avery, Action auxins and inhibitors dehydro- 
genases the Avena Am. Jour. Bot. 30: 1943. 

Berger, Avery, Dehydrogenases the Avena coleoptile. Jour. 
Bot. 30: 290-297, 1-7. 1943. 

Broyer, Hoagland, Metabolic activities roots and their bearing 
the relation upward movement salts and water plants. Am. 
Jour, Bot. 30: 261-273. 1943. 

fruit. Bot. Gaz. 104: 639-644. 1943. 

spider lily. Am, Jour. Bot. 30: 315-317. 1943. 

Galston, The nitrogen content oat chloroplasts. Trans. Acad. 35: 
66, 67. 1942. 

Harris, Zscheile, Effects solvent upon absorption spectra 
chlorophylls and their ultraviolet absorption spectra ether solution. 

growth and vitamin content the tomato. Bot. Gaz, 104: 1-3. 
1943. 

Noggle, The rate transpiration two oat varieties grown under varying 
soil moisture levels. Ill. 35: 73, 74. 1942. 

reactions leaf blades Biloxi soybean. Bot. Gaz. 104: 612-619. 
1943. 

type x-ray diffraction pattern. Boyce Thompson Inst. 13: 
1943. 

Reeves, Protecting cotton fiber from periodate oxidation. Contr. Boyce 
Thompson Inst. 13: 1-9. Ja-Mr 1943. 

Scofield, Yarman, Some investigations the water relations 
lichens. Ohio Jour. 43: 1-3. 1943. 

Stanfield, Some growth responses Soja and Vinca vitamins. Trans. 
Ill. 35: 75-77. 1942. 

Stephenson, preliminary investigation the effect naphthalene acetic 
acid upon the growth and composition oats. Trans. 35: 83, 84. 

Turrell, Bauguess, Histological responses stock (Mathiola 
incana) seedlings treated with acid. Proc. lowa 49: 
133-138. 1-5. 1942 [My 1943]. 

Turrell, Kersten, qualitative study the effect soft x-rays 
the activity B-indolyl acetic acid growth substance. Proc. Iowa 
Acad, 49: 139-143. 1942 [My 1943]. 

Voigt, preliminary investigation the effect the descaling winter 
buds their growth east central Acad. 35: 79, 80. 
1942, 
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Voth, Effects nutrient-solution concentration the growth Mar- 
chantia polymorpha. Bot. 104: 591-601. 1-3. 1943. 

Watson, Preliminary studies riboflavin (vitamin B,) content plant 

Weiss, Inheritance and physiology efficiency iron utilization soy- 


GENETICS 
(including cytogenetics) 
(See also under Plant Physiology: Weiss) 

Christensen, Bamford, Haploids twin seedlings pepper, Capsi- 
cum Annum Jour. Hered. 34: 99-104. 1943. 

Jodon, Beachell, Rice dwarf mutations and their inheritance. 
Jour, Hered. 34: 155-160. 12-14. 1943. 

Krug, Chromosome numbers the subfamily Aurantioideae with special 
reference the genus Citrus. Bot. Gaz, 104: 602-611. 1-11. 1943. 

Myers, Analysis variance and covariance chromosomal association 
and behavior during meiosis clones Dactylis glomerata. Bot. Gaz. 

Pope, Cleavage polyembryony barley. Jour. Hered, 34: 153, 11. 
1943. 

Rick, Cyto-genetic consequences x-ray treatment pollen Petunia. 
Bot. 104: 528-540. 1-5. 1943. 

Rick, The x-ray induced mutation rate pollen relation dosage and 
the nuclear Genetics 28: 1-5. 1943. 

Smith, Effects genome balance, polyploidy, and single extra chromo- 

Smith, Relation polyploidy heat and x-ray effects the cereals. 

Smith, Propagation chlorophyll-deficient sweetclover hybrids grafts. 
Jour. Hered. 34: 135-140. 3-5. 1943. 

Stewart, Occurrence aneuploids Bot. Gaz. 104: 620-626. 

Wagner, Hybridization remote control. Am. Fern 33: 71-73. 

1943. 


MYCOLOGY AND PHYTOPATHOLOGY 

Bitancourt, Plant pathology Brazil. Chron. 318-320, 1943. 

Drechsler, Two new basidiomycetous fungi parasitic nematodes. Jour. 

Gilman, Illustrations the fleshy fungi Iowa. The black-spored 
Iowa 49: 153-158. 1-5. IV. Common fleshy 
159-171. 1-13. 1942 [My 1943]. 

Gilman, Slime molds Benzie County, Michigan. 49: 189, 
1942 [My 1943}. 

Grumbein, Typhula juncea Iowa. Iowa Acad. 49: 
1942 |My 1943]. 

Hart, Allison, browning reaction stem rust wheat. Phyto- 
pathology 33: 484-496. 1943. 

Johann, Phoma terrestris the roots mature maize plants. Phyto- 
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Johnson, Koehler, Soybean diseases and their control. U.S.D.A. 
Farmers’ 1937: 1-24. 1-16. 1943. 

1—25. a~m. New York, the author, 1942. 

Keitt, Clayton, destructive virus disease sour cherry. Phyto 
pathology 33: 449-468. 1-8. 1943. 

Kolk, Germination grass smuts. Am, Jour. Bot. 30: 317-330. pl. 1-4. 
1943. 

1-7. 1942 [My 

Martin, Notes Iowa fungi. IX. Iowa Acad. 49: 145-152. 1942 
|My 

Smith, Shaw, Pathogenicity studies with fusaria isolated from 
tobaceo, sweet potato and cotton. Phytopathology 33: 469-483. 
1943. 

Smith, Allen, The bulb stem nematode alfalfa, sweet clover, 
and white clover. Phytopathology 33: 525, 526. 1943. 

Sparrow, Phycomycetes exclusive Saprolegniaceae and 
1-785. 1-69. Ann Arbor, Univ. Michigan Press, 1943. 

Thomas, Composition fungus hyphae. Phytophthora. Ohio Jour. 
43: 135-138. 1943. 

Tulk, Some notes the fungi Henry County. Iowa Acad. 49: 173, 
174, 1942 1943]. 

PALEOBOTANY 

Hansen, pollen study two bogs Oreas Island, the San Juan 
Islands, Washington. Bull. Torrey Club 70: 1943. 

Hoskins, Cross, New interpretations Sphenophyllostachys based 
petrified specimen from Iowa coal ball. 35: 68, 69. 
1942. 

catus Hoskins and Cross. Am. Midl. Nat. 29: 539-541. 1-2. [Ap] 

Hoskins, Cross, Lepidostrobus aristatus Hoskins and Cross, 
homonym. Am. Midl. Nat. 29: 542. [Ap] 1943. 

Potzger, Otto, Post-glacial forest suecession northern New Jersey 
shown pollen records from five bogs. Am. Jour. Bot. 30: 
1943. 

bottom deposits Crystal Vilas County, Wisconsin, and the peat 
adjacent bog. Am. Jour. 241: 307-315. 1943. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under General Botany: Ochoterena) 

Acosta Solis, Anotaciones sobre vegetacié del Norte Quito: Desde coto- 
1942. 

Anderson, fen northwestern Iowa. Am. Nat. 29: 
[Je] 1943. 

Cain, Sample-plot technique applied alpine vegetation Wyoming. Am. 
Jour. Bot. 30: 1-7. 1943. 

Cook, study the roots Bromus inermis relation drought resis- 
tance. Ecology 24: 169-182. 1-5. 1943. 
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Darlington, Vegetation and substrate Cranberry Glades, West Vir- 
ginia. Bot. Gaz. 104: 371-393. 1-17. 1943. 

Daubenmire, Vegetational zonation the Rocky Mountains. Bot. Rev. 
325-393. 1943. 

Frazier, Nature and rate development root system Convolvulus 
arvensis. Bot. Gaz. 104: 417-425. 1-9. 1943. 

Hall, Penfound, Cypress-gum communities the Blue Girth 
swamp near Selma, Alabama. Ecology 24: 1943. 

Hansen, Paleoecology peat deposit east central Washington. North- 
west 17: 35-40. 1943. 

Harris, Drew, the establishment and growth certain legumes 
eroded and uneroded sites. Ecology 24: 135-148. 1943. 

Hupp, Plankton and its relationship chemical factors and environment 
White River Canal, Indianapolis, Indiana. Butler Univ. Bot. Stud. 
30-53. [Je] 1943. 

Juday, The summer standing crop plants and animals four Wisconsin 
lakes. Trans. Wis. Acad. 34: 1942 [Ap 1943]. 

Keller, comparative study three Indiana bogs. Butler Bot. 
Stud. [Je] 1943. 

Leon, Vegetacién las Terrazas Maisi. Rev. Soc. Geograf. Cuba 
1-12. Ap—Je 1942. 

McVaugh, The vegetation the granitic flat-rocks the southeastern United 
States. Ecol. Monogr. 13: 119-165. 1-36. 1943. 

Myers, The vegetation Idaho. Denison Univ. Bull. 435: 32-39. 
1943. 

Patterson, Some ecological observations bryophytes. Bryologist 46: 
1-13. [10 My] 

Potzger, Pollen study five bogs Price and Sawyer Counties, Wiscon- 
sin. Butler Univ. Bot. Stud. [Je] 1943. 

nant forest primeval Kosciusko County, Butler Univ. Bot. 
Stud. 10-16. [Je] 1943. 

Potzger, Van Engel, Study the rooted aquatic vegetation 
Weber Lake, Vilas County, Wisconsin. Trans. Wis. Acad. 34: 149-166. 
1-3. 1942 [Ap 1943]. 

Vestal, Unequal scales for rating species communities. Am, Jour. Bot. 

Welch, study the phytoplankton Crab Orchard Lake. Trans, 
Acad. 35: 81, 182. 1-3. 1942. 


GENERAL BOTANY 
(including biography) 
301, 311. 1943. 
Bean, Arthur Herbert Norton. Rhodora 45: 1943. 
Blaydes, Staining inulin plant tissues. Ohio Jour. Sei. 42: 
81, 82. 1943. 
Buchholz, Charles Joseph Chamberlain. Bot. Gaz. 104: 369-370. port. 
1943. 
House, Clarence Elting and his herbarium. Torreya 42: 
1942 [24 1943]. 
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Johnston, Publication dates for the botanical parts the Pacifie Railroad 
reports. Arnold Arbor. 24: 1943. 

Lloyd, The carnivorous plants. i-rv, 1-352. pl. 1-11. Chronica 
Bot. Co., Waltham, Mass., 1943. 

McAtee, Some local names plants—VIII. Torreya 42: 153-168. 
N-D 1942 [24 

Mason, Ethel Katherine Crum. 33-35. 1943. 

Ochoterena, Outline the distribution plants Mexico. 
Chron. Bot. 311-315. 1943. 

Pennell, Bontanical collectors the Philadelphia local area. Bartonia 
21: 38-56. 1942. 10-31. 1943. 

Seaver, William Sturgis Thomas. Mycologia 35: 133. port. 1943. 

Chron. Bot. 315-318. 1943. 

Woodworth, Economic plants St. John, Virgin Island. Bot. Mus. 
Leafl. 11: 29-56. 1943. 

Chronica Botanica, Waltham, Mass., 1943. 
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